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PREFACE 


The  publication  at  present  known  as  the  Journal  of  the 
Franklin  Institute,  began  in  the  year  1826,  when,  by  arrange- 
ment with  the  managers  of  the  Institute,  the  American  Me- 
chanic's Magazine  became  the  Franklin  Journal,  published  by 
Judah  Dobson,  under  the  patronage  of  the  Franklin  Institute. 
Four  volumes  were  issued  under  this  arrangement,  which  con- 
tinued in  force  for  two  years,  at  the  expiration  of  which  time, 
the  Institute  acquired  the  ownership  of  the  Franklin  Journal, 
and,  with  the  year  1828  continued  the  publication  under  the 
general  title  of  Journal  of  the  Franklin  Institute,  which  it  has 
retained  to  the  present  time.  With  the  change  of  title  in 
1828,  a  new  series  was  begun,  the  designation  upon  the  title 
page,  beginning  with  this  year  being  "  New  Series,"  Volume 
I.  The  volumes  of  this  series  are  numbered  consecutively  to 
twenty-six,  comprising  the  years  1828  to  1840  (both  inclusive). 
With  the  year  1841,  a  third  series  was  begun,  the  designa- 
tion upon  the  title  page,  beginning  with  this  year,  being 
"  Third  Series,"  Volume  I.  The  volumes  of  this  series  are 
numbered  consecutively  to  the  present. 

To  avoid  the  inevitable  confusion  which  would  follow 
were  these  arbitrary  series  designations  introduced  into  this 
general  Index,  it  was  determined  to  disregard  them,  and  to 
refer  to  the  volumes  by  a  single  consecutive  numeration  be- 
ginning with  the  first  volume  of  the  Franklin  Journal  (1826), 
as  Volume  I,  and  continuing  to  Volume  CXX  (1885),  which  is 
as  far  as  the  Index  goes.  In  the  majority  of  cases,  this  whole 
number  is  printed  on  the  title  pages  of  the  volumes,  although 
in  some  of  the  earlier  ones  it  was  omitted.  For  convenience  in 
using  this  Index,  therefore,  it  is  recommended  that  the  whole 
number  of  each  volume  be  plainly  indicated  upon  the  back  of 
each. 


This  index  is  divided  into  two  alphabets,  one  of  subjects 
and  one  of  authors. 

For  a  considerable  period  (1826  to  1859)  the  Journal  pub- 
lished a  list  of  the  patents  granted  in  the  United  States. 
These  publications  included  an  abstract  of  the  specifications, 
and  the  claims  in  full,  except  for  the  patents  of  the  years  1826- 
1827  and  March  to  October  of  1836,  during  which  time  the 
claims  were  omitted.  In  the  official  publication  of  patents 
made  by  the  Government  prior  to  1843,  the  claims  were  omitted, 
and  the  Journal  consequently  is  the  only  source  at  present 
available  for  reference  to  the  specifications  and  claims  of  pat- 
ents in  the  United  States  during  that  time.  It  can  also  be  used 
in  place  of  the  official  publications  for  the  entire  period  (1826- 
1859)  during  which  the  patent  lists  were  publislied  therein. 

In  preparing  an  index  to  a  work  of  120  volumes  embracing 
a  record  of  the  progress  of  the  sciences  and  the  arts,  during 
a  period  of  sixty  years,  in  which  many  theories  have  been  pre- 
sented, modified,  or  discarded,  and  many  new  arts  created,  and 
in  which  many  words  have  undergone  changes  in  signification, 
numerous  difficulties  presented  themselves. 

A  perfect  index  under  the  circumstances  would  imply  a 
complete  knowledge  of  all  the  heterogeneous  materials  in  the 
work,  and  of  the  history  of  the  progress  of  the  sciences  and 
the  arts  during  the  period  of  its  publication. 

In  editing  the  work  for  publication  it  became  obvious  that 
a  too  rigorous  adherence  to  the  phraseology  of  titles  on  the 
part  of  the  compiler  greatly  multiplied  the  difficulties,  and 
would  impair  the  usefulness  of  the  work.  It  was,  therefore, 
found  necessary  to  rewrite  much  of  it  so  as  to  adapt  it  better 
to  the  user's  point  of  view. 

It  is  hoped  that  whatever  defects  appear  in  this  Index  ma^' 
be  attributed  to  the  inherent  difficulties  of  the  work,  too  long 
delayed, — and  that  its  publication  will  greatly  enhance  the 
value  of  the  Journal  to  all  who  may  have  occasion  to  refer 
to  it. 

Philadelphia,  January  1,  1890. 
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Old  Supposition  as  to  tlie  Nature  of.    G.  F.  Rodwell 
Ixxviii,  25  ;    Ixxviii,   114 :    Ixxviii,  169  ;  Ixxviii,   353  ;   Ixxviii,   319  ; 
Ixxviii,  404  ;  Ixxix,  194  ;  Ixxix,  333  ;  Ixxix,  404  ;  Ixxx,  138  ;  Ixxx,  195  ; 

Ixxx,  248;  Ixxx,  .341  ;  Ixxxii,  324 Ixxxiii,  193 

Pipes,  Automatic  Regulator  for  furnace.    Osgood Ixv,  199 

Pressure  etc.    See,  also.  Atmospheric  Pressure,  etc. 

Pressures,  Instrument  for  measuring  slight Ixxvii,  141 

-proof  Cement cxv,  312 


Air,  Properties  of,  rehitiiisj  to  Ventilation  and  Ileatinj:;.     Itobert  IJiigg.s..cxii,  i;{2 

Pro])orti()n  of  ciiroonic  Acid  in  tiie ......cviii,  354 

rumps.     !S(>e  Punipn. 

required  for  Kespinition,  Quantity  of xxvii,  414 

Sliock  and  Resistance  of.     De  v  oisins Ixix,  313 

to  be  breatlied.     Deterniination  of  cari)onic  Actid  in cvi,  420 

Relation  of  Moisture  in,  to  Ilealtli  and  Comfort.     Robert  Bri.i>HS. 

cv,  10;  ev,  «•_•  ;  cv,  UiH  :  cv,  251 

Resistance  of,  to  railroad  Trains.     Lardner xxx,  27(5 ;  xxx,  344 

Tubes.     Communicating  Power  throusli xiii,  14G 

under  Niagara  Falls.   Density  of.    B.  Hall v,    48 

Warming  Rooms  l)y  heated i,  163 

witli  Hot.     Wm.  Gries xxviii,    77 

witli  low  pressure  yteam,  Mixing Ixxx,  282 

Ajutages.    Answer  to  Query  on.     Chas.  Potts viii,  280 

Alabaster.    Cleaning  and  etching.    H.  Moore ii,    58 

Sculpture  upon xlv,  277 

Alarm,  Fire-.    See  FiTe  Ahirm. 

for  steam  boiler  Flues.   A.  D.  Bache xiv,  217 

Jewell  &  Steel's  high  pressure xcv,    73 

The  "Telephone  "  or  telegrapliic lix,    91 

Van  der  Weyde's  gas  Burglar- Ixxvi,  351 

-whistle,  Railway... cxi,  439 

Wilkinson's  Burglar-,  etc xxiii,  303 

Alban's  Boiler xcii,  217 

Condenser  xci,  220 

Albany  Aqueducts.     W.  McCushman xxxiv,  371 

Institute vi,  164 

N.  Y.     Projected  water  Works  at xxxiii,  380 

"Albert  Medal."    Report  upon  Awards  of c,  297 

Albertype Ixxxviii,  368 

Albumen Ixxx,  339 

from  fish  Roe Ixxvi,  350 

Uses  of vi,    25 

Albuminizing  photographic  Glasses li,  125 

Albuminoids  in  Invertebrates.    Digestion  of cvii,  278 

Alcohol,  Absolute .' xxx,  136 

and  Water.    Specific  Gravity  of  Mixtures  of Ixx,  268 

Fra/.er Ixxi,  241 

Wood-spirit.    Relative  Fuel-Value  of lix,  209 

as  an  Illuminator  in  a  condensed  vVtmosphere xcv,    43 

Deodorized Ixvii,  276 

for  purifying  and  refining  Sugar.     Derosne iii,  171 

from  Berries vii,    76 

from  Dough.     Apparatus  for  procuring xii,  261 

from  .Jerusalem  Artichoke T 1  xxxiii,  374 

from  vegetable  Fibre,  Mode  of  producing.     Arnoud lix,  258 

in  animal  Tissues ex,  214 

Mode  of  preparing.     Puttiit,  June,  1k;>1 xii,  347 

Percentage  of  Water  in '. Ixxxviii,  369 

Test  for  Impurities  in Ixxxix,  227 

Alcoholometer xiv,  137 

Aldini's  Firemen's  Defense xvi,  I4i 

Ale  and  Porter  Preserver iii,  1.37 

Alexander  &  Morfit's  Process  for  organic  Analysis.     C.  M.  V>'etherill Ivii,  173 

Alexander's  electric  Telegraph ' '. xxv,  189 

Alexandria,  Harbor  of..... cvii,  203 

Algce  for  the  Microscope.     Mounting  nunute xii,  287 

Gigantic cxiii,    70 

Algeria ciii,  374 

Climate  of xii,    72 

Public  Works  in li,  232 

Sounding  for  Water  in cvii,  348  ^ 

Algerian  iron  Ores cviii,  267 

Sea.     Objection  to  the civ,  274 

Alger's  new  Form  of  blast  Furnace Ixvi,    51 


Algiers,  Hydraulic  Works  at.    Poirel xxix,  177 

Irrigation  of cxv,  316- 

Kesources  of cxiv,  390 

Sewerage  of.    De  Mondesir Ixix,  145  :  Ixix,  217  ;  Ixix,  2^9 

Alizarine  and  Anthracene xc,    82 

Madder,  Comparative  Value  of  artificial xcvii,  22& 

Artificial xcv,  370;  xcvii,    11 

Identity  of,  with  natural xc,  204 

Preparation  of xciii,  296 

Histoiy  of.     W.  H.  Perkin cviii,    88 

Alizarine-cannine '. cviii,    97 

Alkali  and  Bleaching-powder  Manufacture,  Glasgow.    J  as.  Mactear, 

ciii,  49  ;  ciii,  133 

Chlorine,  Manufacture  of xlv,    63 

Manufactme,  Improvements  in xlii,  360 

of  Mineral.     Pat^'ut,  Jan.,  18.'i9 xxix,  118 

Metal,  Anew Ixxi,  321 

C'jesium,  A  new Ixxi,  392 

Alkalies  in  the  United  States ciii,    13 

on  cotton  Fibre,  Injurious  action  of.  ,  Caro  &  Dancer Ixxix,  402 

Preserving  Substances  by  means  of xvi,  286 

Test  Liquor  for  Acids  and.    J.  Marsh xxx,  188 

etc.,  Mode  of  determining  the  commercial  Value  of xxxvii,    68 

Alkaline  Salts.    Patent,  Feb.,  1847 xliv,  240 

Solutions  on  Metals,  Action  of.     Vogel xxvii,  343 

Alkaloid,  Pseudoquina,  an xlvi,  405 

Allen  vs.  The  Steam  Boiler  Assurance  Company Ixxviii,  420^ 

Alle\4ator,  Jenckes' i,    34 

Allotropy  of  Metals cvii,  203 

Alloy,  Analysis  of  Maillechort xiv,  215 

for  calico  printers' Plates Iv,    68 

coating  Iron,  Steel,  Copper,  etc.     T.  Appleton iv,    53^ 

Medals,  etc Ixv,  138 

joining  Brass  with  Steel  or  Iron xci,  219' 

Pumps  and  Cocks x,  288 

sheathing  Ships.     Paf^ /if,  March,  1831 xii,    28 

various  Articles,  Anew Ixxvii,  420' 

imitating  Gold xxv,  197 

Improved.     Patent,  March,  1860 Ixx,  125 

of  Bismuth,  Copper,  Lead,  Zinc  and  Nickel cvi,  282 

Iron  and  Zinc Ixxxviii,   14 

New ciii,  413 

Zinc  and  Copper xxxii,  105 

Potassium  and  Antunony,  Detonation  of xxxvii,  418 

Steel Ixviii,  207 

Zmc  and  Calcium,  Crystalline Ixxxix,  304 

Tin.    Koeschlin ix,  357 

Xew xxviii,  263 

plastic  metallic,  Xew Ixix,    55 

Remarkable  metalHc.    Robert  Mallet xxxvi,  325 

Talmi-Gold,  an Ixxvii,  206 

to  unite  Iron  and  Brass xciv,      7 

Wood's  fusible Ixxi,  418 

AUovinglron  and  Copper,  Practicability  of.     David  Mushet xx,  276 

Metals.     Patent,  ?>f?\A.  im» xxviii,  172 

Mode  of.     Patent,  May,  isiis xxix,  120 

Alloys ' i,  121 

Patent xl,  109 

and  Compositions  of  Metals i,  121 ;  i,  176 

Metals,  Fusing  Points  of xvii,  351 

Hardness  of Ixvii,  198 

anomalous.  Specific  heat  of  certain.     C.  C.  Person xliv,  407 

containing  Tungsten Ixxviii,  168 

Elasticity',  etc.,  of xxxvi,  345;  cvii,  347 

for  Heat  and  Electricity,  Conductivity  of Ixx,    40- 

fusible.  New.    B.  Wood Ixxiii,    61 


Alloys,  Galvanic  Reduction  of xl,  211 

(Tennan-silvcr,  Packlonii,  Arjjentan  or  Electruni viii,  343 

Hardening  of  (Joiiper  and  ropper cvi,    67 

lleat-conducting  Powers  of Ixviii,  340 

Manufacture  of Ixii,  191 

of  Cadmium.     B.  Wood Ixxi,  23;  Ixxiii,  1G7 

cast  Iron  with  Lead,  Tin  and  Antimony.     'i\  Gill ii,  374 

Copper  and  Manganese cix,  177 

Iron  and  Aluminum Ixi,  121 

Iron  and  Manganese xcvii,  293 

Iron  and  Steel  with  Tungsten Ixxxi,    64 

Metal.     Pate/it,^ov.,  1825 ii,  215:  xxviii,  431 

New XXX,    66 

Nickel  and  Iron,  Determining  tlie.     Wm.  Fairbairn Ixvi,  280 

Platinum.    Thos.  Cooper iii,  198 

and  Iridium,  Medals  in Ixix,  353 

Silver  witli  end)rittling  Metals,  Expci  imeiits  on.    Outerl)ridge..cvii,  377 

Steel  and  Tungsten !....lxix,  357 

Zinc,  Copper  and  Tin Ixxx,    71 

or  Mixtures  of  Metals i,  316 

Patent  metallic Ixxiii,  331 

Researches  on  Metals  and.     F.  C.  Calvert Ixxxii,  186 

Solders  and  Amalgams  used  in  the  Arts.     Chaudet xx,  219 

Specific  Gravities  of.     Crace-Calvert  and  Johnson Ixix,    65 

Sonorousness  of cvi,  200 

Useful Ixxix,    34 

Valuable xliv,  21(5 

White- V)rass Ixix,    69 

White-brass  or  unoxidizal)le  cast-iron Ixvi,  135 

Alluvial  Formations  of  English  Coast liii.  296 

Almaden  Mines cvi,  199 

Almshouse,  Heating  and  Ventilating  the  Piiiladelphia Ixxxiii,  14  ;  Ixxxiii,    60 

Alsatian  Report  on  tlie  Centennial  Exhibition civ,  169 

Alteneck  induction  Machine civ,  227 

Altiscope,  Clark's Ixxxi,  283 

Altitude  at  which  Men  can  live xcviii,  376 

Alum,  Improvement  in  making.     Patent,  Octol)er,  1^28 x,  246 

Manufacture  of.     Patent,  November,  1839 xxx,  183 

October,  1^42 xxxvii,  116 

New  xxxi,  215 

Alumina,  Phosphorescent cxii,  387 

some  Silicates  of.     R.  D.  Thomson xxiv,  171 

Sulphate  of.     Patent,  January,  1.^41 xxxiii,  199 

with  Colors  for  the  Palette.    'A.  A.  Hayes viii,  347 

Aluminous  Mordants,  Preparation  of.     Booth  &  Bove xxxiii,  326 

Aluminum I'xiii,  211  :  Ixvi,  212;  Ixvi,  286 

I.  L.  Bell Ixxvii,  118 

and  its  Bronzes cxxiii,  2.39 

its  Compounds.     Deville Ivii,  364 

Magnesium.     Occlusion  of  Gases  in ex,  212 

Silicon.     Electro-deposition  of.     Geo.  (iore Ivii,  353 

as  a  voltaic  Element cxi,  380 

-bronze Ixxi,  192  ;  Ixxvi,  325 

Christofle Ixviii,    62 

for  philosophical  Instruments.     A.  Strange Ixxv,  414 

by  Zinc.    Reduction  of Ixxix,  178 

Coinage xciv,  209 

Concerning  AVebster's  Process  of  producing cxv,  470 

Domestic  Use  of civ,  370 

Hi.story  and  Properties  of Ixi,    65 

Industry.     Bauxite  and  tlie xcvii,  296 

in  the, galvanic  Series.    Position  of.    Chas.  Wheatstone Ix,  366 

obtained  by  a  new  Process cix,  429 

Preparation  of Ixi,  195  ;  Ixxviii,  424  ;  Ixxix,  346 

Process  for  obtaining Ixvii,  12H 

Production  of Ixvi,    64 


Aluminum,  Soldering cxx,  133 

the  so-called  new  Metal Ixi,    67 

telegraph  Wires cv,  275 

Amalgam  for  electrical  Machines xxviii,  347 

of  Magnesium Ixxxii,    69 

Amalgamating  Zinc,  new  Mode  of Ixxiv,  179 

Amalgamation.    Improvement  in  the  I'rocess  of Ixxx,  425 

Sodium Ixxxi,  2<Stj ;  Ixxxii,  348 

Almalgams,  Electro- motive  Force  of cxi,    62 

Preparation  of  some xxvii,  125 

Amber xxiv,    71 

and  Copal,  Dissolving.     Cx.  Dakiii xvi,  137 

Joining xx,  187 

Origin  of xxv,    70 

Pyrogenous  Products  of xxviii,  116 

The  Trade  in Ixxxiv,  296 

Yarnish cvi,  424 

Amblygonite  and  Montebrasite xcvi,  153 

America,  Early  Settlement  of,  by  Europeans xxxi,  142 

American  Anti-Incrustator,  Trials  of.    C.  M.  Cresson Ixxxv,  121 

Association  for  Advancementof  Science,  20th  Annual  Meeting  of, 

xeii,  154 
21st  Annual  Meeting  of, 

xciv,  156  ;  xciv,  304 

Officers  of xcv,  366 

August,  1«75 c,      3 

District  Telegraph  Company xcvi,  151 

Institute  Exhit)ition  in  183!! xx\'iii,  143 

of  Engineers,  Annual  Meeting  of,  June,  186'J Ixxxviii,    >^6 

Mining  Engineers cv,  284 

Iron  and  Steel  Association xcvii,  155 

Trade  in  1881,  The cxiv,  385 

"American  Journal  of  Science  and  Arts" xxx,  156 

American  Patents.     Chronological  Table  of.     E.  Ililtebrand cxiii,    61 

Philosophical  Society xx,     4 

Society's  Proceedings xxvi,  268;  xxviii,  348 

Railroad  Master  Mechanics'  Association,  6tli  Annual xcv,  362 

Society  of  Civil  Engineers xcs',  43;  xcv,    87 

Dec,  1872 xcv,  110 

Jan.  15th,  1873 xcv,  317 

Feb.  19th,  187:5 xcv,  413 

March  5th,  187X xcvi,    31 

March  19th.  1873 xcvi,  104 

Engineers  and  Centennial  Exhibition ci,  150 

Mechanical  Engineers cxiii,  392 

Steamship  Company xciii,  294 

Vines  in  Europe cxi,  383 

Watches cxi,    42 

Amianthus,  Cloth  of x,  419 

Ammonia,  A  new  Method  of  manufacturing.    Alex.  Williams Ixviii,  402 

Eeagentfor xcii,  373 

as  a  Motor xcii,  223 

Substitute  for  Steam,  Vapor  of Ixxxi,  284 

by  Heat,  Decomposition  of Iv,  208 

contained  in  Waters,  Determination  of Ivi,  389 

for  mercury  Vapors xcv,  302 

in  Agriculture,  Sulphate  of xxxv,  206 

atmospheric  Air,  Quantity  of xlviii,  2.38 

counteracting  Poison,  Efficacy  of.     A.  Church vii,  363 

Dew,  Quantity  of Ixiv,  283 

nitric  acid  Batteries,  Production  of.     W.  Levi?on xcv,  303 

Vegetables ex,  181 

Machine cj,  414 

Manufacture  of  liquid.     Patent,  Nov.,  1838 xxix,  19 

Solvent  Action  of  liquid xciv,    88 

Synthesis  of.    Eobt.  Hare xxiii,  467 


Ammonia  upon  Glass,  Action  of  Sulphate  of xxvi,  374 

Ammoniacal  Liquor xxii,  285 

Salts  on  Glass,  Action  of.     Maichand xxix,  330 

Ammonites  and  otlier  Fossils,  Mouths  of.     C.  Pearce xxxiv,  177 

Ammonium  Amalgam xc,    10 

and  Solubility  of  Metals  witliout  chemical   Action.      C   A. 

Seely xci,  110 

Manufacture  of  Sulphide  of Ixxxiii,    8(5 

Sulpho-cyanide  of.     C.  H.  Wood Ixxx,  412  ;  Ixxxii,  117 

Ampere's  Laws,  Modification  of cvii,  278 

Amphitype,  a  photographic  Process.    Ilerschel xxxix,  136 

Aneemia  by  Transfusion  of  Blood,  Cure  of  chronic civ,    67 

Anesthesia  of  Plants civ,  101 

The  new  Substance  for Ixxxiv,    82 

Anjesthetic  Agents  by  ancient  Chinese,  Use  of xlviii,    53 

Anew Ixxxv,    84;  cv,  130 

Anpestlietics,  Manageable cxiii,    69 

Analogy  between  allotropic  Phosphorus  and  Arsenic cxvii,  224 

Analyses,  new,  of  tobacco  Smoke cxv,  390 

Analysis,  Alexander  &  ]Morfit's  Process  for  organic.     C.  M.  Wetherill Ivii,  173 

by  illuminating  Gas,  Apparatus  for  organic.      C.  jM.  Wetherill, 

Iviii,  107  ;  Iviii,  184;  Iviii,  274 

Improvement  in  agricultural civ,  374 

Liquid  Diffusion  applied  to.     Thos.  Graham Ixxii,  273 

New  Mode  of  organic Ixxv,    68 

of    iron    Ores    containing  both  phosphoric  and  titanic  Acids. 

Thos.  M.  Drown  and  P.  W.  Shinier...... cxiii,  194 

Remarks  upon  Process  for  organic.    Alexander  &  Morfit Ivii,  267 

Anatomy,  Comparative xxvi,  142 

Palseologic  comparRtive civ,  241 

Anchors  and  chain  Cables  in  English  Navy,  Weight  of xv,    57 

Chains,  Ships'.     C.  H.  Haswell Ixxxii,    11 

Notice  of  Porter  &  Go's  i:atent xxxiv,    66 

Ancients  to  handle  large  Blocks  of  Stone,  Methods  used  by Ixx,  303 

Anderson's  steam  Road-carriage ' xxviii,    70 

Androides  and  Automata.     T.P.  Jones iii,  342 

Anemometer.    H.  Ilammell xiv,  138 

Anew xxiv,  427 

Biram's  patent xlii,  143 

New  differential.     E.  Swann Ixxxi,  279 

Vane civ,  372 

An^motrope,  Report  on  Biard's iv,  125 

Aneroid,  A  large xcv,  253 

Angle-Iron.     See  Iron. 

Angles,  Reduction  of  inclined  to  horizontal.     A.  G.  Edye xxxviii,  230 

Tri-section  of .     J.  O'Donoghue Ixxv,  3^2 

Aniline,  Black Ixxx,  58;  civ,    11 

Colors,  Adulteration  of xciii,  157 

Curious  Adulteration  of xcii,  232 

Insoluble Ixxxix,  257 

New  Solvent  for Ixxx,    70 

New  use  for xciii,  372 

To  determine  the  Value  of ■ xciii,  159 

Powdered xcv,  216 

dyeing,  Poisoning  by xc,  302 

Animal  and  vegetable  Fibres,  Analysis  of cxv,  311 

Kingdoms,  Limits  of  the cviii,  304 

Life,  Analogy  between cvii,  254 

Animal  Development,  Influence  of  Colors  upon ex,  418 

Energy v,  193;  v,  2.S0 

Life,  Accidental  Production  of xxiii,  312 

Matter,  Decay  of Ixxxi,  117 

in  the  Open  Air,  Preservation  of.    Pagliari Ixxvii,  264 

Power xxix,  142 

for  Machinery.     Patent,  Sept.,  l>-'29 xviii,  346 

Strengtii v,  109 
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Animalculse xxiv,  371 

Animalcule  Cage  and  siphon  Slide  for  Microscopes ex,  121 

Animals  in  Motion,  Attitudes  of.     Eadweard  Muybridge cxv,  260 

Influence  of  Light  upon  Development  of.     II.  Dobell Ixx,  178 

Phosphorescent  Principle  of  luminous.    T.  L.  Phipson ci,    69 

Annealed  and  unannealed  Iron.     Xote  on  a  Peculiarity  distinguishing. 

Robert  H.  Thurston .". cxv,  407 

Annealing  cast  Steel.    J.Perkins iv,    45 

Electrum  and  Tutenague vii,  288 

iron  and  steel  Wire.     T.  Gill iv,    45 

Temperatures  of  Metals Ixxiii,  274 

Antarctic  Expedition xxxv,  252 

Anthracene  and  Alizarine xc,    82 

Chrysogen.    Fluorscent  Relations  of .    Henry  Morton.. ..xciv,  269 

Preparation  of xc,  158 

Anthracite  Coal.    See,  also,  Coal. 

T.  P.  Jones iii,  123 

Evaporative  Efficiency  of.    Andrew  Fyfe xxxii,    92 

in  locomotive  Engines.    G.  W.  Whistler,  Jr xlviii,     6 

in  smelting  Furnaces.     Robin xix,  261 ;  xix,  .341 

Smelting  with.     Daubree xxvii,  2-59 

Use  and  Application  of ii,  292 

in  blacksmiths' Shojis.    G.  Jones x,  198 

open  Fireplaces iii,  121 

Iron  Manufacture  of  the  U.  S.     H.  Fairbairn xlvii,  39.3 

"Anthracite,"  the  Efficiency  of  the  Engines  of,  etc.     C.  Roelker 355 

The  steam  Yacht.    Geo.  Deane ex,  228 

Anti-cyclonic  Storms.    By  Pliny  E.  Chase cxv,  441 

Anti-dry  Rot xxvi,    65 

Process xxvi,  216 

Solution  upon  vegetable  Life.     Effect  of xxviii,  402 

Anti-friction  Compound : xxiii,    45 

Device xcii,  363 

Journal.     Eccles xcvi,  292 

Machineiy.     Coles xxix,  265 

Substance' for  Bearings,  etc Ixxvi,  323 

Anti-incrustator,  Tiials  of  the  American.     C.  M.  Cres.son Ixxxv,  121 

Anti-fouling  Composition  for  iron  Ships Ixxx,  413 

Antimony  and  Arsenic  Spots,  Distinguishing  between  Marsh's.     Frese- 

nius    xxxv,  420 

Bismuth,  Thermo-Electric  Power  of.     Svanberg 11,    39 

Compound  of  Oxide  and  Chloride  of xxviii,  116 

Occurrence  of  metallic.     Chas.  F.  Himes xcii,    16 

Oxide  of.      .lules  Bourson xxix,  326 

Preparation  of  pure xxiv,  1^0 

the  golden  Sulphur  of.     Muscuhis xxii,  409 

White  Paint  from xlv,  362 

Antiques,  Modern.     T.P.Jones ix,  69  ;  ix,  353  ;  x,    38 

Horse  Boats.    T.  P.  Jones x,  279 

Antiseptic,  A  new cviii,  282 

"Anvil,"  Protuberance.     Total  Eclipse  of  Aug.,  It-fi9.     Gilman Ixxxix,  417 

Appeal  from  Decision  of  Commissioner  of  Patents,  Proceedings  in  an 

xxxi,  .345  ;  xxxi,  411 

Apples,  Mill  for  grinding.     Patent,  Jan.,  1829 vii,  269 

Preservation  of ....iii,  141 

Apprentice,  An  interesting  Case  of  Master  and vii,  240 

Apprentices,  Hints  on  mechanical  Drawingfor.    J.  Richards. ..xciv,  166  ;  xciv,  244 
Principles  of  shop  Manipulation  for.    J.  Ricliards 

xcvi,  304  ;  xcvi,  379 ;  xcvii,  31 :  xcvii,  lO.i  ;  xcvii,  252  ;  xcvii,  392  ; 
xcviii,  25;  xcviii,  ill;  xeviii,  197;  xcviii,  2156;  xcviii,  326;  xcviii, 

415;  xcix,  59 xcix,  132. 

Aqua  regia xxxvii,  351 

Dissolving  Platinum  in Ixxii,  414 

Aqueduct  across  Allegheny  River.  Wooden.     .1.  C.  Trautwine xxxiv,      1 

over  Allegheny  River,  Wire  suspension xl,  306 

Water  in,  obstructed  by  Air.     D.  Treadwell vii,  113 
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Aqueducts,  Albany.     W.  McCushman xxxiv,  371 

Ancient  Milanese evil,  20a 

Arabic  celestial  Globe  of  the  eleventh  Century,  An cxxi,  238 

Aracacha xv,    66 

Arborescent  or  dendritic  Figures,  Natural  Causes  of.    Carlisle xxvii,  415 

"Arboretum,  Derby."    T.  U.  Walter xxxi,  328 

Arc,  electric,  Kesistance  and  illuminating  Power  of.    Thomson  &  Hous- 
ton  cviiii,    46 

Experiments  with  tlie  Light  of  the  voltaic.    Foucault xlviii,    50 

Heat  of  the  electric ccx,    64 

The  longest  geodetic x,    61 

on  Diamond,  Peculiar  Action  of  voltaic 1,  398 

Transportation  of  (Solids  by  the  voltaic xlviii,    52 

Arcagraph,  Massey's \ cvii,  360 

Arch,  Abuse  of  the xlvii,    83 

Properties  of  the xxxvii,  374 

Trussed.     De  Volsnn  Wood Ixxvii,  223 

vs.  Cambered  Bridges,  the.    De  Volson.  Wood Ixxxii,    15 

Archaeology,  Engineering Ixxix,  299 

Some  astonishing  Facts  in.    Buckland xxvi,    70 

Arches,  Ancient xxxvii,  373 

and  suspension  Chains Ixxiv,  300 

The  Strain  on Ixxiv,  240 

at  South  St.  Bridge,  Phila.,  Conical.     D.  M.  Stauffer cvii,  191 

Depth  of  Keystone  for  stone.    J.  C.  Trautwine Ixx,  233- 

Expansion   of.     (1.  Piennie xxix,  349 

Experiments  upon  elhptical  cast-iron.     T.  V.  Chappe Ixvii,  373 

for  Bridges,  Foiniula  for  proportioning.     J.  C.  Trautwine Ixviii,  301 

Hollow  Bricks  li>r ! xix,  168 

Strength  of  biick  and  tile.     Thos.  Cubitt xxxiii,  333 

Theory  of.     Gen.  Piennie xxxviii,  226 

Thickness  of.    Chas.  Ellet,  Jr Ivi,    79- 

with  hollow  cast-iron  Voussoirs,  Construction  of., 1,  152 

without  centerint>-,  Mode  of  constructing xxii,    68 

Archil  and  Cudbear.    Sdiunck xxxvii,  183 

Architects,  Education  of  naval Ixxvi,  129 

Architectural  Hints xxiv,  147 

Improvement  of  London,  General xxiii,  153 

Ornaments,  Cannabic  composition xxxvii,  356 

Plans  for  new  Houses  of  Parliament,  Premiums  for xxiii,    5^ 

Structures,  Restoration  of cxiii,  39^ 

Architecture.    T.  U.  Walter xxxi,    11 

Chromatics  as  pertaining  to.     T.  U.  Walter xxxii,    32 

Degeneration  of  modern.     R.  C.  Long xxxii,  246 

during  1838,  Progress  of.     J.  C.  Loudon xxviii,    57 

Engineering.    A.  P.  Boiler Ixxxvii,  319 

Glass  as  applied  to.     T.  U.  Walter xxxi,  266 

in  England,  Progress  of .    J.  C.  Loudon xxvi,  127 

Naval.     C.  H.  Haswell cix,  217;  cix,  289;  cix,  370 

of  Eastern  Penitentiary.     T.  U.  Walter xxxii,  118 

of  Middle  Ages.     E.  B.' Lamb xxii,  135;  xxii,  208 

of  Philadelphia  County  Prison.     T.  U.  Walter xxxii,  189 

Orders  of.     T.  U.  Walter xxxi,  194 

Street xxxi,    90 

Arcs  of  Circles,  Construction  of.     J.  K.  Whildin Ixxiii,    56 

Arctic  Ocean,  Temperatures  of  the xlv,  435 

Regions,  Climate  of.    John  Fleming vii,  382 

Areas,  Finding  irregular x,  337 

Report  on  Wood's  Instrument  for  measuring  irregular xxviii,  313 

Areometers  and  Thermometers,  Improved xxvi,  331 

Areometry.     De  Voisins Ixix,  124 

Argand  Burners,  Improved.    Patent,  Dec,  1837 xxvii,  256 

Lamp,  Increasing  the  Light  from  an.    J.  Herschel xxix,  357 

Argentine cxv,  120 

Argentotype xciii,  158^ 

Arithmetic  and  Metrology.    J.  W.  Nystrom h.xv    ,355 
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Arithmetic  and  Metrology,  New  System  of.     J.  W.  Xystrom, 

Ixxvi,  tl6i  ;  Ixxvi,  337  ;  Ixxvi,  402 

Arithmometer xci,  37J 

Arlberg,  Tunnel  of  the cxiii,  231i 

Arm  and  Hand,  Palmer's  patent  artificial Ixvii,  114 

a\rmament  for  English  war  Steamers xliii,  423 

Armatures,  magnetic,  Various  Etfects  of cxii,  444 

Armitage's  lightning  Rod,  Report  on ivi,    70 

Armor  for  Ships,  Wood's '-'^^!!!-  *1- 

-plate  Experiments  at  Spezzia,  lf<77 ciii,  177 

The  fifteen-inch Ixxxiy,  337 

-plates  and  steel  Rails.    John  Brown Ixxiii,  249 

Manufacture  of Ixxiv,    38 

Resistance  of  iron  and  steel Ixix,  135 

Properties  of  Iron  in  its  use  as.     Vi'm.  Fairhairn, 

Ixxiy,  261 :  Ixxiy,  319 

Steel-faced Ixxxiii,  224 

Testing Ixxiii,  372 

-plating,  Protection  of Ixxviii,  344 

vs.  Guns Ixxii,  371 ;  xcvi,  294 

Arms,  Improved  Fire- vi,  122 

Army  Examining  Board,  Report  on  Totten's  Scheme  for  an Ixxxiii,  285 

Aroina  of  Butter cv,  133 

Aromatic  Infusions.    See's  Apparatus  for  preparing Ixxxi,  418 

Arsenic  Acid,  Detection  of.    Eisner xxxiii,  110 

Analysis.    Improvements  in  the  mode  of xcv,     9 

of  Stomach,  etc.,  to  detect  Poisoning  by xxvii,  344 

and  Antimony  Spots.  Distinguishing  between  Marsh's.   Fre.>enius. 

XXXV,  420 

Carbonization  of  Organic  Matter  to  Detect xlviii,  160 

from  Antimony.     Mode  of  Distinguishing.     J.  Marsh xxix,  260 

Substances.     Separation  of.     J.  Marsh xxii,  338 

in  a  human  Bodv  three  Years  after  Burial.     O.  Henry xxv,  195 

aniline  Dv^iiig : xcii,    14 

Carbonate  and  Sulphate  of  Soda lxxxviii,365 

colored  Carpetings xciii,  157 

judicial  Inquiries.     Examination  for xxxi,  213 

Tin.     Presenceof.    Wohler xxix,  329 

TTines cxvii,  469 

Modes  of  detecting xxvi,  333 

Xew  Test  for xciii,  370 

Sensitiveness  of  different  Modes  of  detecting Ixxxviii,  155 

Ajsenical  coloring  Matters  in  common  Life.    A.  W.  Hofman Ixxiii,  349 

Preparations.    Acetate  of  Iron  as  a  remedy  for xxxix,  347 

Art,     Chemical  Changes  in  Works  of cv,  203 

gallery  of  Centennial  Exhibition c,    16 

in  Pru.ssia  in  eigliteenth  Century.    Encouragement  of cvii,  276 

Industrial .' ■■"■ ci,     1 

Manufacture Ivi,  274;  hi,  333 

Schools  of xxiii,  206 

Artesian  Wells.    See  Wellx. 

Articulite xci,    ll 

Artificial  filtering  Stone cxv,  472 

Graphite cxviii,  313 

Artilleiy.     See,  also.  Cannon  ">•  Gvnx 

in  public  Works,  Employment  of Ixvii,      9 

Artisan:  Pumps  for  raising  Water."    T.  P.  Jones iv,  416 

Specific  Gravity.     T.  P.  Jones iii,    41 

Terms  used  in  chemical  Science.     T.  P.  Jones iii,  345 

Artisans  at  Home  and  Abroad,  Arts  and.    J.  C.  Symons, 

xxix,  306  ;  xxix,  361 :  xxx,  1  :  xxx,  73 ;  xxx,  145 

Artist's  rotarj-  color  and  brush  Stand.     James'  Patent  xcviii,  227 

Arts,  Act  of  Congress  to  promote  the  Progress  of  u.seful xxx,    31 

and  Artisans  at  Home  and  Abroad.    J.  C.  Symons, 

xxix,  306  ;  xxix,  361 ;  xxx,  1  ;  xxx,  73 ;  xxx,  145 
Manufactures  in  France,  Progress  of iii,  200 
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Arts  and  Manufacturos  of  France xl,  IS'S- 

Chemistry  applied  to  the.    F.  C.  Calvert 

Ixxx,  187  ;  Ixxx,  L'4-i  ;  Ixxx,  3;W3 ;  Ixxx,  397  ;  Ixxxi,  27  ;  Ixxxi,  .117 

Development  of  the  chemical.    A.  W.  llofmivn ci,    04 

Improved  Methods  in  unhealthy xlix,  35(> 

in  Europe,  Improvement  in  the.     Jobard xliii,  285 

Asbestos xcv,  301 

Cloth  and  Paper  from  a  Species  of viii,    78 

of  Amianthus ! - x,  419 

Paper civ,    34 

Powdered cxvi,  388 

Specimen  of  artificial.     F.  Penny xli,  285 

Ashcroft  nickel-seated  Safety-valve.    E.  Fithian xcv,  169- 

spring  Safety-valve Ixxxix,  369 

Ashes  in  different  Parts  of  Wood,  Proportion  of xxi,  282 

of  Wheat xl,  211 

Ashtabula  bridge  Disaster civ,  135 

Asphalt,  Artificial cviii,  277 

as  stable  Flooring Ixxx,  359 

for  Pavements,  etc.    And.  Ure xxix,  409 

for  Streets,  etc.,  Compressed Ixxvii,  306 

Mine  in  Pyrimont xxvi,  276. 

Pavement  in  England ci,  165 

Pavements,  Curious  Effect  of cxix,  501 

Asphaltic  Cement xxv,  411 

Asphaltum  for  the  Preservation  of  Boilers,  Oil  of Ixxiv,  399 

or  Pitch  Lake  of  Trinidad.     J.  E.  Alexander xv,  337 

Assay  of  gilded  Ware  by  wet  Process xxii,  346 

gold  and  silver  Coins  at  U.  S.  Mint , xli,  131 

Asses'-skin  Tablets v,  180 

Association  of  American  Geologists xxix,  219 

Assaying,  Application  of  Spectroscope  to  mint.    A.  E.  Outerbridge,  J  r...xcviii,  276 

Asteroid,  Another Ixxxviii,  371 

Asteroids,  November.    Olbers xxiv,  360 

Astringent  Substances  for  Tanning,  Comparative  Value  of.    R.  Waring- 

ton xlv,  145 

Astro-meteorology Ixxxiv,    14 

Astronomers  in  Paris,  Sidewalk ex,  418 

Astronomical  and  mathematical  Instruments xxvi,    64 

Circle,  Determining  index  Error  of xxxvii,    67 

Expedition  to  Southern  Hemisphere,  1849-52,  U.  S.  Naval. .Ixvii,    68 

the  Peak  of  Teneriffe Ixiii,  li-6:  Ixiii,  281 

Forecasts.     P.  E.  Chase cvi,  286;  cvi,  314:  cvi,  353;  cvii,  210 

Instruments,  Counterpoise  and  reversing  Gear  for Ixxxiv,    45 

Museum,  Mouchey's  proposed cvii,  410 

Observations Ixix,  281 

S.  C.  Walker x\ii,    76 

aboard  Ships.    B.  Powell Ixvii,  130 

Becher's  artificial  Horizon  for xxxiii,  398 

Eefraction.     B.  S.  Lyman Ixxxviii,  343 

Astronomy,  A  few  Words  on xxvi,  109 

Atmosphere  of  Mars.     Jas.  South xvii,  199 

Celestial  Phenomena.    S.  C.  Walker xvii,  143 

Final  Causes xvii,  157 

Recent  Occultations.    S.  C.  Walker xxiv,  253 

Remarkable  Increase  in  Magnitude  of  a  Star.    Herschel....xxvi,  267 

Systematic  Errors  in cvii,    96 

Time  of  Rotation  of  Jupiter.    F.  G.  Airy xxiii,  234 

Astro- photographic  Studies cxvi,  384 

Atacama,  Analysis  of  surface  Soil  from  Desei-t  of.     F.  Field lix,  407 

Atchison's  new  metal,  wood  and  stone-working  Machinery cix,  428 

Athenseum,  Austrian xcvii,  232 

Athens  in  1837 xxv,  214 

Athermanous  Photometer cxii,  466 

Atherton's  steam  Engine.    H.  Howson Ix,    78 

Atkin's  automatic  Reaper  and  Mower,  Report  on Iviii,  144 
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Atlantic  and  St.  Lawrence  Railroad  Company,  Report  of.    A.  C.  Morton, 

xlvi,  14.5 

Cable  and  Hughes  Telegraph cxi,    69 

Bed  of  the xcvi,  154 

City,  Water-works  and  Drainage  at c,     6 

steam  Navigation xlix,  413 

Atomic  Motion cxviii,  392 

Phyliotaxy,  etc.     P.  E.  Cha.se cxiii,  141 

Weight  of  Carbon cxix,    18 

Atmosphere.    See,  also.  Air 1,  409 

Ab.sorption  of  heat  Rays  by.     Mclloni xxxix,  355 

Changes  of  aqueous  Portion  of.     Thos.  Hopkins xlii,  347 

Changes  of  Temperature  of.      Marcet xxvii,  204 

Chemical  Analysis  of  solar.    Kirchhoff Ixxiii,  380 

Functions  of  the xlvii,  193 

Geological  Relations  of  the evil,   57 

Height  of exit,  470 

Magnetic  Rotation  by  the cix,  420 

Modifications  in  the  Composition  of  the ..cix,  207 

on  the  ocean  Level,  Effect  of  Pressure  of Iviii,  394 

Testing  the  Purity  of  the Ixxv,    68 

Variations  of  Temi)erature  of xxviii,  128 

Atmospheric  Absorption,  Spectroscopic  Estimation  of cxvi,  232 

Changes  Ixxvi,  418 

at  Xice cxviii,  115 

upon  textile  Band.s,  Effects  of.    C.  Woodbury cviii,    52 

Electricity,  Origin  of cxiv,  144 

Study  of cxv,  224 

Lnpurities cvii,  276 

Influence  of  Forests viii,  217 

Jets,  Velocity  of .     Z.  Parker xlv,    72 

Pressiue  as  a  mechanical  Power Ixxvii,    26 

Power Ixxix,  200;  Ixxx,  28 ;  Ixxx,  279 

a  traveling  Force Ixxviii,  343 

Illustration  of ii,  148 

vs.  steam  and  animal  Power Ixxvlii,  271 ;  Ixxviii,  343 

Railroad xxx,  211 

Robt.  Stevenson xxxviii,  293 

Railroads Ixxviii,  293 

New  Mode  of  working.    F.  Campin Ixxx,    88 

Resistance,  Relation  of,  to  Temperature cxlii,  233 

Waves xlvi,  349 

Atmospherical  Phenomena xxv,    68 

Atomic  Weights,  New  Determination  of xcii,  157 

of  earthy  Metals,  New  Determination  of  the xc,  153 

Atrato  River,  Surveys  of  the.    J.  C.  Trautwiue Ixxiv,    27 

Atropia,  Artificial cviii,  248 

Attitudes  of  Animals  in  Motion,  The.    Eadweard  Muybridge cxv,  2(10 

Attraction  and  Repulsion,  Electrical ." civ,    75 

Local  Ixxxviii,  187 

Influence  of  Shape  upon cix,  207 

of  Metals  at  a  Distance cxiv,  143 

Auchincloss'  averaging  Machine cxii.  121 

Audatype  f or  printing  Phonography.    D.  S.  Holman civ,  429 

Phonography  printed  in civ,  225 

Audiometer,  Researches  with  Hughes'.    B.  W.  Richardson cviii,  110 

Auger  for  square  Holes,  Report  on  H.  Branch's ii,  240 

Aurichalcite xciv,  374 

Aurora  and  Declination  of  Needle,  Cause  of.    C  A.  Rowell xliv,  343 

Borealis xxiii,  30(3 ;  Ixi,  61 ;  Ixxxii,    55 

De  La  Rive xlviii,    40 

as  a  prognostic  of  the  Weather xxi,  134  bis 

at  Behring's  Strait cxvii,  466 

at  Toronto xxi,  433 

Height  of  the.    J.  P.  Espy xvii,  294;  xvii,  363 

of  Aug.  2.S,  1859.     B.  V.  Marsh Ixviii,  352 
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Aurora  Borealis  on  the  magnetic  Needle,  Effect  of.     A.  D.  Bache xvi,     5 

Phciionieiia  of.    C.  C.  Coo])er xlvii,  120 

Spectrum  of  tlie xcii,  369 

Studies  of  tlie cxvii,  209 

Auroral  Arcli,  Ma}',  1X40.     A.  Holeomb   xxix,  390 

Disjilays  during  Feb.,  1)S72 xciii,  356 

Auroras,  Artificial cxvii,    5 

reriodicity  of cxviii,  158 

Twinkling  during, cxv,  468 

Austria,  Patent  Laws,  1.S2U i,  223 

Austrian  Athen;ieum xcvii,  232 

Autogenous  Soldering,  Ivichemont's xxx,  125 

Automata  and  Androides.     T.  P.  Jones ill,  192;  iii,  342 

with  acoustic  Meclianisni.     David  Brewster xv,  354 

Automaton  Calculator xxxvii,  357 

Chess-player  and  other  Automata.     T.  P.  Jones iii,  125 

Autotj-pes ! cviii,  137 

Auto-typography,  The  new  Art  of.    Geo.  Wallis Ixxvi,    53 

Autum'u  Leaves,  Yellow  Colorof xxiv,  430 

Averaging  Machine,  Auchincloss' cxii,  121 

Avery's  r-utary  steam  Engine xxi,  172 

Avogadro's  Law.    Alex.  Neumann Ixxxix,  353 

Awards  at  Centennial  Exhibition,  Systeiu  of.    Coleman  Sellers ciii,    14 

Axes  by  polarized  Light,  Deterniin;ition  of  neutral xcv,  413 

Axes,  Manufacture  of.    Patent,  Oct.  IS.'W xv,  242 

Axle-box.    See  Box 

Carriage.     Futenf,  April,  182S vii,  349 

Lubrication,  Railroad.     W.  B.  Adams Ivi,  289 

Williamson's  self-lubricating xcv,    75 

Axles  and  Bearings  of  railroad  Cars,  etc.     I'utent,  March,  1831 xiii,  246 

Piston-rods,  Manufacture  of Ix,  418 

Shafts,  Form  of.     Thos.  Thorneycroft li,    56 

Wheels,  Decimal  System  of  Measurements  for.    J.  Fernie...lxxii,  105 

Apparatus  for  preventing  Accidents  from  broken xxxv,  360 

bent,  and  dished  Wheels.     J.  S.  Fry xi,  358;  xii,    96 

Bessemer  steel  Car- Ixxxvii,  289 

Breaking  of  the  Journals  of  railroad.     \V.  J.  M.  llaukine xxxvi,  178 

Eailroad xxxviii,  101 

Henry  Simon Ixxxii,  399 

C.  W.  Pasley xxxv,  390 

Hollow  railroad.    J.  E.  M'Counell Ivi,  361  ;  Ivii,    82 

Manufacture  of  malleable  Iron  and  railroad.    G.  B.  Thorneycroft,  liv,  330 

of  railroad  Cars,  etc.    Patent,  July,  1831 xiii,  135 

Railroad .'. xxxvi,  181 ;  xxxviii,  163 

Solid  and  hollow xxxv,  359 

Strength  of  solid  and  hollow.     J.  O.  York xxxvi,  832 

upon  their  Bearings,  Friction  of xxxv,  420 

with  and  without  Unguents,  Friction  of.    Geo.  Rennie ix,    72 

Wrought-Iron.     H.  II.  Edwards xxxv,  204 

Azimuth  Circle,  Portable  altitude  and xxii,    62 

Instrument,  Altitude  and xxxv,  423 

Azotine cxvi,  232 

B 

Babbage's  calculating  Engine.    J.  F.  W.  Ilerschel xi,  210 

Babbitt's  soft-metal  Joiu-nal-boxes,  Report  on xxxivj  394 

Bache,  Alex.  Dallas,  Biographical  Notice  of ].vxxvii|  352 

Resolutions  on  Deathof Ixxxiii'  209 

Backwater.    C.  H.  Peabody cxviii,  350 

Badger's  hot-air  Forge,  Report  on xxi'  250 

Baillie's  volute  Springs liv'  "5^ 

Bain  &  Morse's  telegraph  Case xlviii,  58;  Iii'  389 

Bain's  electric  printing  Telegraph xxxviii'    61 
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Baird's  distilling  Apparatus xciv,  227 

Baker's  Furnace Iviii,  402 

herb,  etc.     Cutting- knife xcix,  174 

improved  Steam  Boiler  Furnaces.     T.  Wickstead xlviii,  405 

last  Batcli,  An  ancient Ixxiv,  409 

rotary  Blower xcvii,  223 

Straight-edge  for  drawing  Boards cvi,  359 

Bakewell's  copying  Telegraph xlvi,  249 

Safety-valve,  Ficport  on xxix,  233 

Baking  Buscuits  "by  Machinerj'^ xvi,  132 

Balance,  New  chemical.    J.  B.  Cooke Ixviii,  191 

Eitchie's  economical.     D.  Strobel xii,  217 

Balances,  Franklin  Peale xliv,    59 

Lever  and  spring.     C.  T.  Coathupe xxi,  280 

Baldwin's  geared-truck  locomotive  Engine xxxiii,  208 

locomotive  Engine,  Tests  of  a.     J.  W.  Hill cvii,  255;  evil,  294 

Engines,  Eeport  on xix,  244 

sustained  by  a  Jet  of  Water,  A  Light xciv,        9 

Baldwin  &  Vail's  locomotive  Engine,  Report  on xxxiii,  178 

Ball  and  socket  leveling  Instrument xxxvii,  369 

Ballas  patent  Railroad-switch Ixxxv,  396 

Balloon  as  an  Listrument  in  meteorological  Research.     J.  Wise xei,  345 

Ascension,  A  recent.    John  Wise xcii,  150 

of  Barral  and  Bixio 11,    34 

Ascensions,  Scientiflc Ixxxi,  3;  Ixxxi,  388 

Jas.  Glaisher Ixxv,  263;  Ixxvi,  49:  Ixxvi,  51 :  Ixxvi,  319 

Ixxviii,  389:  Ixxxii,  46;  Ixxxii,  132 

for  scientific  Purposes,  Use  of  the.    Glaisher ixxv,  124 

Giffard's  Success  with  the cvii,  132 

in  France  in  1H34 xviii,  424 

Navigable xeiii,  219 

Parachutes,  Flying Iv,  324 

Passage  (the  first)  between  France  and  England cxviii,  311 

Photography cxviii,  240 

The  Captive Ixxxviii,  126 

TheGiffard cv,  424 

View  from  the  Giff.ird cvi,  349 

Ballons,  Air.    G.  Cumberland vii,    20 

Balloting  in  French  Assembly,  Proposed  Plan  for xlv,  443 

Ball's  Coin  and   Change-making  Contrivance cvii,  215 

Balls  in  Piles,  Formulre  for  computing  Number  of.    H.  Hubbell Ixiv,    20 

Mode  of  forming  Chinese xlvii,  130 

Baltimore  Tunnels xcv,  148 

and  Ohio  R.  R.  Co xli,      1 

Official  Report  of xliii,  1 ;  xliii,  73  ;  xlv,      1 

Engineer's  Report  of.    B.  H.  Latrobe xlvii,     4 

Bancker  Collection xci,  375 

Bands  and  Straps  of  Metal.     Patent,  May,  1842 xxxiv,  404 

Bank-note  engraving ii,  106 

splitting Ixxiv,  409 

-notes  against  Fire,  Protecti(m  of cv,  203 

etc.,  protecting.      Patent,  Aug.,  1838 xxviii,    98 

Banking  System  in  the  United  States.    De  Gerstner xxxi,     3 

Banks  in  the  United  States.    De  Gerstner xxx,  365 

of  Earth.     See  EmfMtnkmeitts. 

Bank's  railroad-wheel  Tires,  Durability  of xhi,  210 

Bann  Reservoirs.    J.  F.  Bateman xxxiv,    87 

Bar  at  Mouth  of  Mississippi  River.    D.  S.  Howard Ixix,     1 

Flexure  of  a  uniform xl,  135 

Barfl's  Process  for  preserving  Iron cvii,    57 

Barge,  Particulars  of  an  iron Iviii,  355 

Barium  Deutoxide  at  low  Temperatures,  Decomposition  of civ,    29 

for  paper  Collars,  Sulphate  of '. Ixxxiii,    68 

Bark,  Extracts  from i,  183 

in  Tanning,  Larch.    J.  Stenhouse xxxvii,  131 

Barker,  Geo.  F.,  as  Editor  of  Journal,  Resignation  of c,    23 
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Barker's  combined  lu'atiiig  and  ventilating  Apparatns xe.vi,  368 

Report  on xcvii,  149 

Mill,  Improvements  in.    Jas.  Whitelaw xvi,  209 

Barley  and  oat  Flour,  Prejtaring.      Patent i,  217 

Barlow,  Death  of  Professor Ixxiv,  134 

Barmoutli  Viaduct Ixxx,  424 

Barnes'  standing  Press,  Report  on xx,    79 

Barometer  and  Thermometer,  Improvements  in  tlie.    J.  Thomson Ixxviii,    68 

Aneroid xlvii,  407 

as  an  engineering  Instrument.    J.  M.  Richardson. ...Ixvi,  307  ;  Ixvi,  366 

Indicator  of  Earth's  Rotation Ixxvii,  137  ;  Ixxvii,  208 

at  London,  solar  Variation  of  the xl,    70 

Compensating xxviii,  207 

Descartes  and  the cxv,  376 

Differential.     Dr.  Wollaston viii,  349 

Diurnal  Fluctuations  of.    J.  P.  Espy v,  279 

Variations  of cxi,  152 

for  measuring  Altitudes,  Clieap.    J.  Otley vii,  362 

Gravity cxv,  237 

Hermetically-sealed.    R.  Adie Ixx,  121 

Hint  respecting  the Ivi,  108 

Improved Ixxii,  856 

in  West  Indies.     J.  C.  Lees xxvii,  274 

Influence  of  different  Winds  on xxiii,  143 

Winds  on  the ex,    84 

Irregular  Movements  of xxxix,  357 

Large  aneroid xcv,  253 

Long  Tube Ixxiii,  312 

Mountain Ixxv,    35 

Natural cxviii,  393 

New Ixxviii,  190 

Form  of Ixviil,  405 

mercurial Ixvii,    61 

Pocket Iviii,  345 

Pump xxxix,  134 

Reading  the Ixxiii,  313 

Self-indicating  Balance Ixiv,  104 

Shortened  poi-table.     Hermann  Kopp xxxix,  199 

Small  pocket xci,  226 

Tubes,  A  Method  for xciii,    82 

without  Mercury xcii,    81 

Barometers.     W.  Symons Ixxviii,  213 

Substitutes  for  mountain.     Wm.  Baddeley xxvii,  202 

Barometric  and  magnetic  Rotations civ,  228 

and  thermometric  Means  of  four  Counties  of  Pa.,  June,  1857, 

Ixiv,  288 

Thermometer  for  determining  Heights xlii,    69 

Variations,  Daily cvi,  136 

Wave,  Instructions  for  observing  the.     W.  R.  Birt xl,  415 

Barometrical  Registraticm,  Simultaneous xxxix,  420 

Barral  and  Bixio,  Aeronautic  Ascension  of li,    34 

Barrel  Machine,  Deseription  of  Trapp's.     W.  Jones Ivii,  113 

Barrels,  Gauge  for  standing xv,  413 

Metliod  of  disinfecting  Mouldy Ixxi,  127 

Barron's  Floating-dock iii,    87 

Bars  at  Entrance  of  Harbors  on  Tide-water.     D.  S.  Howard Ixxviii,  225 

due  to  their  own  Weight,  Changes  in  Length  of Iviii,  211 

Furnace- Hi,  279 

in  Rivers  and  Harbors,  Formation  of.     D.  S.  Howard Ixvi,    73 

square,  Resistance  of,  to  Torsion.    W.  J.  M.  Rankine Ixxiii,  323 

Bartol's  "  Drawing-.school  D(mation  Fund" cix,  354 

Baryta  in  the  Arts,  Manifold  Uses  of.     L.  Feuchtwanger xcvii,  356 

not  always  precipitated  l)y  sulphuric  Acid Ixvii,  402 

Barytes,  Decomposition  of  organic  Substances  by xxxiii,    71 

Basalt,  Melting  and  cooling Ixvi,  286 

Ornamental  Castings  in Ixi,  278 
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Base  Lines  in  Florida  by  U.  S.  Coast  Survey,  Measurement  of.    F.  Roger?,  Ix,  361 

Basic  de-pliospliorizin<5  Process,  etc.    Jacob  Reese cxi,  137 

Process,  Adaptation  of  Bessemer  Plant  to.    A.  L.  Ilolley,  C.  E., cxi,    25 

Modification  of  the  Bessemer  Plant  to  adapt  it  to  the  eco- 
nomical working  of  the.     Wm.  M.  Henderson cxiv,  206 

Batchelder's  Lamp  for  coal  Oils Ixviii,  287 

Bate's  combined  feed-water  Heater  and  Filter xcviii,  374 

Instruments  for  the  Cure  of  Stammering,  Report  on Ivii,  285 

Bath,  Construction  and  Use  of  Turkish Ixv,  206 

Continuous  Water- xl,    12 

Economical  portable  hot xxix,  130 

for  high  Temperatures,  Chemists'.    Emerson  Reynolds Ixxiii,  197 

Improved.     Patent iv,    21 

New  Kind  of  medicinal Ixx,  268 

with  constant  Surface,  Water- xciv,  299 

Bathometer;  or,  a  lineless  sounding  Apparatus.    C.  W.  Siemens Ixxiii,  345 

Siemens' ci,    314 

Batteries,  Difference  in  galvanic cxi,  310 

Improved  electric cxi,  381 

Ground.    A.  G.  Ballantj-ne Ixxxiii,  329 

Galvanic,  Electo-motive  Foices  of Ixv,  350 

Improvement  in.    W.  P.  Levison Ixxxix,  37G 

Manufacture  of  carbon  Elements  for  Bunsen Ixx,    37 

Platinized  graphite.    C.  V.  Walker Ixix,  110 

Production  of  Ammonia  in  nitric  Acid xcv,  302 

Secondary Ixxxvii,    is3 

Some  new  Kinds  of  galvanic Ivii,    34 

Batter}',  Action  of  Sulphur  in  the  galvanic Ixxix,  411 

Air-tight  galvanic.     Chas.  T.  Chester Ixxxv,  257 

Bi-chromate  of  Potash  in  the  Iron Ixxxi,  358 

Bunsen  carbon 1,    66 

Byrne  cautery cv,  355 

carbon,  Smee Ixxxv,      9 

Cell,  Plush's cvii,    G3 

Cells  when   differently  combined.  Joint  Effect  of.      J.  P.  Mer- 

rell xcviii,  426 

charged  with  Sulphate  of  Copper.    De  la  Rue xxiii,  229 

Cheap  galvanic Ixxxii,   55 

Chemical  Theory  of  the  galvanic.    J.  P.  Cooke,  Jr. 

xcii,  329  ;  xcii,  406  ;  xciii,  131  ;  xciv,    60 

Chester's  portable  galvanic Ixxxv,    i^l 

Constancy  of  the  Daniel Ixxviii,  214 

Constant.     J.  F.  Daniel xxvii,  200;  xxxto,  41S;  Ixxxv,    74 

Copper  carbon.    J.  Thomsen..- Ixxi,  336 

Construction  of  the  Bunsen  carbon 1,    66 

Daniel's xxil,  123 

Decomposition  of  Water  by  the  galvanic.    X.  J.  Callan 

Iviii,  132;  Iviii,  203;  Iviii,  253:  Iviii,  .336 

Description  of  a  galvanic.    S.  E.  Hoskins xx\iii,  400 

Flow  of  Liquids  in  a  galvanic liv,  405 

Fluid,  Xitro-chromic.     C.  L.  Cbapin xci,  370 

Gallium cvii,  190 

Galvanic.    Alfred  Smee xxx,  55;  xxxi,    49 

Gas xl,  278 

Gaseous.    W.  R.  Grove xxxv,  277 

Heraud's  new cvii,  423 

High-tension Lxxx,  285 

Improved  Smee.    J.  H.  Paterson xxx,  194 

Maiche civ,  29;  civ,  334 

Maximum  of  magnetic  Power  evolved  by  a  galvanic xci,  159 

Modifications  of  Bunsen lxxx,    68 

New  Arrangement  of  the  galvanic  constant Ixxxii,  414 

caloric Ixxvii,  338 

carbon cv,  131 

Combination  for  the  galvanic xciv,  336 

electric ; Ixxix,  408 
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Batterj',  New  Form  of  galvanic.    Jf,  Callan xlvi,  196 

galvanic i,  2«2 ;  Ixxxii,  08;  Ixxxii,  348;  cvii,  313 

single  liciuid cv,  133 

Observations  witii  a  sustaining  galvanic.     And.  Crosse xxvii,  270 

of  four  PZlenients,  galvanic.    J.  W.  Draper xviii,  28<J 

Permanganate xciii,  295 

Power  and  Persistency  of  the  Bunsen Ixxxiv,  221 

Powerful  and  economical.    G.  H.  Baclihoffner xxv,  192 

Regenerating cxiv,  237 

Reynier's  constant cxii,  72 

Report  of  Naval  Board  on  Stevens' Ixxiii,  149 

Secondary  or  storage cviii,  388 

Silver  substituted  for  Platinum  in  Grove's Ixxxiii^    8fi 

Sraee's xxx,    63 

Stevens'.    Isaac  Newton Ixxiii,    73 

iron-clad.     11.  II.  Thurston xcviii*  165 

Substitute  fornitric  Acid  in  theBuusen Ixxxi,  .S.W 

Theory  of  Grove's  gas Ixxxiv,  221 

Two  Modifications  of  Bunsen's.    Liais  and  Fleury Iv'  405 

with  nitric  and  chromic  Acids,  galvanic xci,  288 

without  Acid,  A  powerful  and  constant.     E.  Reynier ex,'  272 

Bauxite  and  the  aluminum  Industry xcvii,  296 

Baxter's  hot-air  Engine,  Report  on xxxiii'  174 

Beaches,  Motions  of  Shingle.    H.  K.  Palmer xxi,  135  bis 

Beacon,  A  wrought-iron.    W.  II.  Swift xx'xvi,  385 

Beale's  improved  grease  Injector xc',     6 

Beam,  Experimental  Brick xxvi,'  136 

fixed  at  both  Ends,  Strength  of  a.    Theo.  Cooper lxxi|  195 

Flexure  of  a  uniform.      G.  B.  Airy xl,  135 

-trusses,  Economical  Construction  of.    G.  S.  Morison 

Ixxxvi,  310  ;  Ixxxvi,  394  ;  Ixxxvii,    34 

Beams  and  Joists,  Wrought  iron.    W.  Fair1)airn Ixiv,    53 

tubular  Bridges,  Strains  in  the  Interior  of Ixxv,  132 

Bars,  etc..  Cohesive  Strength  of vii,'    43 

Best  Figure  for  wooden xxvi,  132 

Cast-iron xvii,'  139 

Deflection  of .    Tarn  and  Conder Ixxxi,  363 

Effect  of  Impact  on.     E.  Hodgkinson xix,  140 

Elements  of  Strength  in  Iron-    P.  W.  Barlow jx'  .352 

Experiments  on  Strength  of  cast-iron.     T.  J.  Cram xxii',  153 

on  wrought-iron.     T.  Davies Ixiii,  271 

showing  Nature,  etc.,   of  neutral  Axis  in.     Nicker- 

son xcv,  113 

for  Buildings,  Improved xxv,  416 

Steam  Engines,  wrought-iron li,  232 

Formula?  for  Deflection  of  wrought-iron.    J.  B.Francis Ixxiii,    85 

Loaded  in  a  vertical  Position,  Flexure  of xxxvii,  326 

Neutral  Axis  of.    Jos.  Colthirst  xxxiii,  120 

of  small  Spruce,  Experiments  on  the  Strenglli  and  Stiffness.    F.  E. 

Kidder,  B.  C.  E cxi,  262 

of  uniform  Strength Ixxiii'  109 

De  Volson  Wood Ixxvii)    28 

or  Girders,  Compound  or  trussed  cast-iron.    W.  Fairbairn 

Iviii,  227  ;  Iviii,  300 

Porter's  patent  corrugated  iron xlvii,  298 

Problems  on.    De  Volson  Wood Ixxv,  256 

Open-built.    De  Volson  Wood Ixxiv,  385 

Spruce,  An   Account  of  certain  Tests  of  the  tranverse  Strength 

and  Stiffness  of.     Gaetano  Lanza cxv,    81 

Strains  upon  Diagonals  of  Lattice- liii,  148  ;  Iv,  224;  Iv,  294 

Strength  and  Forai  of  cast-iron.    E.  Hodgkinson 

xiii,  202  ;  xiii,  261 ;  xiii,  .325  ;  xiii,  379  xiv,  26 

Strength  of.    W.  H.  Barlow Ixii,  4;  Ixii,  73;  Ixv,  296 

Timber.    W.  Papwortli Ixxxi,  309 

Theory  of  continuou,s.    J.  P.  FrizelL.xciv,  39 ;  xciv,  122  ;  xciv,  171 ;  xciv,  249 
Triangular.    De  Volson  Wood Ix^i,  198 
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Beams,  etc.,  by  polarized  Liglit,  Dt'termination  of  neutral  Axes  of xcv,  413 

Preventing  Injuries  to  Buildings  from  Expansion  of  iron Ixxii,  352 

Bean's  Zenith  Instrument,  Report  on Iv,  357 

Bearings  and  Boxes,  Use  of  Glass  in  Axle- xciv,  302 

Ball-and-socket  Journal-    Coleman  Sellers Ixxxiii,  198 

Cast-iron Jxxxii,  35* 

and  brass  Journal- Ixxxiii,  416 

Journal-    Coleman  Sellers Ixxxiii,  29;  Ixxxiv,    57 

for  heavy  upright  Shafts Ixxix,  358 

Machineiy,  Wooden Ix,  201 

screw-pro])eller  Shafts,  Wood.     John  Penn Ixii,  148 

of  Machinery  of  II.  M.  S.  "Himalaya,"  Success  of  Wooden Ixi,  364 

on  Steamship  "  Maiy,"  Working  of  Shaw's  Water xcv,  363 

Report  on  Parry's  anti-friction Ixi,  284 

Self-oiling  Journal- Ixxxix,    81 

Beaufume's  gas-flame  Furnace Ixv,  274 

Beaumont  compressed-air  Engine ex,  109 

Beaumontite,  A  new  Mineral xxx,  155 

Beaumont's  hollow  cone  di.sk  Pressure-gauge lix,  412 

Beaver  Meadow  R.  R.  and  Coal  Co.,  Annual  Report  of.     1850 xlix,  220 

Becher's  artificial  Horizon  for  astronomical  Observations xxxiii,  398 

Beck's  new  international  Microscope ex,  358 

Bed,  A  folding ex,  429 

for  Invalids,  Hydrostatic.     Ur.  Arnott xv,    61 

Beds,  Cushions,  etc.,' Elastic.    Patent,  June,  18:^8 viii,    40 

Bedsteads,  Improved.     Patent,  February,  lh28 vii,  329 

Bee  Hive,  A  new '. xxiii,  4^2 

Beef,  Curing  salted.     Patent,  December,  1830 xi,  265 

Beer,  Ale,  etc.,  Preserving.    Patent,  September,  1830 xi,  187 

February,  1836 xxii,  196 

Composition  for  making.     Patent,  May,  1831 xii,  194 

Detection  of  salicylic  Acid  in r evii,  345 

Bees,  Care  of,  etc.    Patent,  August,  1828 vi,  266 

Hiving  by  Electricity cxiii,    68 

Natural  History  of,  etc vii,  36:  vii,    81 

work  in  the  Dark,  Why xxvii,  389 

Beet,  Chemical  Constituents  of  Sugar.    Braconnot xxxix,  357 

in  France,  Cultivation  of xi,  366 

Beets  in  Lombardy,  Culture  of xxiv,  418 

Sugar  from  ii,  1.^8 

Beet-sugar  Industiy,  The.    L.  S.  Ware  and  Robert  Grimshaw cxiii,  292 

Behavior  of  Steam  in  the  Cylinder.      D.  K.  Clark cxx,  454 

Steam  Engine  Cylinder,  etc.    R.  II.  Thurston. ..cxiii,    81 

Belgian  Government  Prizes xcix,      1 

Railroads xxvi,  140 

Belgic  Association  for  Surveillance    of   Steam    Boilers,    Operations   of. 

Isherwood civ,  310 

Belgium,  Mineral  Resources  of xxiv,  151 

Notes  on.     G.  W.  Hughes xxii,  73;  xxxii,  151:  xxxii,  224;  xxxii,  298 

Bell  at  Rouen,  Silver,  Composition  of  tlie- xvi,  286 

Sheffield,  Casting  a  large  steel Ixix,  250 

Chimes  in  Philadelphia  and  other  Places.    J.  W.  Ny.stroni cxiv,  100 

Glasses,  Substitute  for xxv,  199 

Large Ixv,  276 

Rock,  Lighthouse xxii,    70 

without  Sound  in  Hydrogen  Gas Ixxxvii,  372 

Bellows,  How  to  use  forge ii,    59 

-nozzles.  Experiments  on  the  Form  of.     Thos.  Ewbank Lw,  339 

Tuyeres  and  Fuel  in  Forges,  Management  of.    Gill iii,    60 

Bell's  articulating  Telephone.    J.  B.  Knight civ,  219 

percussion  Gun-lock xi,  293 

Lock  and  Vent  for  Cannon.     J.  Shaw xi,    93 

Bells,    Experiments   on   Sound   to  determine    Construction    of.      J.  W. 

Nystrom Ixi,  260 

Intonation  of  Chime-    John  W.  Nystrom .367 

Ringing.     John  W.  Nystrom 427 
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Bells,  History  of 

Machine  for  playing  ciiinieVaVKl' Tunes  oiiiVZ.""" l'  \al 

Mode  of  constructing.      Patent,  Marcli,  18;54 xvVi i  '>fi4 

Belt  A  Bi'^     Intormation  on  Church-     Wm.  Uaddeley '..... ■.'.■.■.■.■.'."... ix,  347 

'  Clissfcdri'vingZ;:; IxxxviiUse 

Hall's  hydraulic '•^^''''  V^,] 

liaising  Water  by  a  hydraulic ■.■.::::::■.■.;.■.■.■"■. xxvli' 414 

rower  transmitted  by  a  driving.     Edw.  Sang xxxv   S58 

Belting  as  a  Substitute  for  Gear-wheels.     lUifiis  Tyler  xxiv  ">45 

lacts  and  Figures.    J.  H.  Cooper,  x-M\,^4a 

Ixxxvi,  173;  Ixxxvi,  238;  Ixxxvi,  320 ;  Ixxxvi,  382;    Ixxxvii,  40- 

xxxvii,  89;  Ixxxvii,  161  ;  Ixxxvii,  233  ;  Ixxxvii,  327  ;  Ixxxvii   377 ' 

i'i^''T;^M  ii-    ■^''J^''^'  ^^^'  J-^^V"''  ^^'^'  '-^-^^viii,  237;    Ixxxviii,' 

f,li'  w^y^fP'^'"''''''''-^'  1^^^'^.  11'  ;  J-^xxix,  191;  Ixxxix 

KQ  '  ^•J'^iL''^^'.^"'  ;  ^Cl'  I'^^-l.  XCi,  2«7  ;  xci,  317  ;  xcxi,  36  ;  xcii 
Slv  <>r'r  ^-  '■  """IV^'"^  •  ''^"''  ^-  '  -^<^''i'  3-'5  ;  xciv,  28  ;  xciv,  173 
xciv,  2(35;   xciy,  343;   xcv,  98;    xcv,  323;    xcvi,   233 ;   xcvi,  327 ' 

xcvi,  408  ;  xcvii,  401 '  '  '    ':^,'iii   on± 

for  Machinery ai^vih,  _o* 

Oil-dressed.    Joseph  Sliarp  ..['.''"1"^^^^^..'.'^. J^Z\'  ott 

Paper .......oxyi,  ..oo 

Belts,  Adhesion  of  flat  driving.    Robt."GrVmshaw.""""V. exi'i  174 

Flat,   Influence  of  Pulley  Diameter  on  driving  Power" of,'" ■liobeit 

A.  Morin cxui,  460 

Adhesion  of.    J.  H.  Cooper.  ...'.■. I." ".■.■.::::;;■.■. -^^""Vk-'  /^l 

and  Pulleys,  Transmission  of  Force  by.    Robt.'jiriggs,' 

Popes  of  Eelskin.    Jos.  Williams '^''^■'^''  ''  '  ^^^  l^ 

Coefficient  of  Friction  of  leather Kv  '  T^S 

Combined,  rubber  and  steel ivvvvi   '    9? 

Double  raw  hide.  Tests  of.    John  E.  HiUeary.".. '.■.■.■.■.■.■.■. ex iv  178 

Driving.    J.  Blaikie •  W  ofiR 

-power  of  leather.    J^  H.  Cooper ■.■.■.■.■.■.■.■.■.■.■.V.cv'i';  SOSrcvii;  309 

-     ,      ,    J,  „  Robt.  Br  ggs pvii    ^74. 

instead  of  Gear-wheels  in  cotton  and  woolen  Mills.   I.  il.'li^ard  "xxi  i  451 

Mode  of  coupling  machine  Bands  or i>edui...xxn  ,  45i 

or  Bands  for  communicating  Motion.  Metal] ie.     Patent 'u^y  'ih2^'v\\  34'> 
Straps  as  Transmitters  of  Power,  Efficiency  of.    O.  Peynolds        xdx'  142 

Questions  concerning.     J.H.Cooper ^  xc' 3fi4 

Theory  of  the  Tension  of.     L.  G.  Franck "cix'  sSf 

^^.r^J^  P^f,*"'™!^  Pulleys,  Adhesion  of  leather.    Towne .■.■.■.■.■.■.■;:  ■■'ixxxv     89 

Bement  &  Dougherty's  key-seat  Cutter fv  is  osi> 

Bendaiit,  Obituary  Notice  of  '^'  ,..'  ""i 

Benners  &  Dainty's  Mode  of  protecting'Bank-lViVis"  etc'''Pe!)ort'o^  xYvi'    4 

Bennett's  Steam  Generating  Apparatus^  Report  on  ...■.'..  !.'...      xxx  '    13 

Benzine,  Distdlation  of ; ^^,.}'  ^^^ 

T?o^,.-     A^^-H'^^r"™'  etc    while  on  Draught,'storage  ofi.'.V.'.'.'.V.V.V.'.'.'.V.'. '"''''ci'  2^4 

Benzoic  Acid,  Action  of  Iron  on ^  "-;-■;„' o^n 

from  Naphthaline ::::: KvJ' Sfi 

Mode  of  preparing xvx^v  dT« 

Benzoiine!*!.';!^^;!"!:.:^';!^:.?::'^^'"^"""-  ^-  ^-  Garm;i:.:v.:::v;:;:;:::xJ;^h;  2I3 

Berlin  pneumatic  Dispatch'..... ^''^?o 

Bergen  Tunnel.    J.  Houston k^^.V'    H 

Bergner's  pliotograph  Cutter w.tu^    «i 

Beryllium,  Spectrum  of xxxiii,    hi 

Berzeliu.s,  Death  of ...Ixxxix,  260 

Bessemer  Converter,  freatmeirt  of  CopVHn-'iutiieV.V.'..::': cxv' SSQ 

Copley  Medal  to .,, ;^^X'  j^r 

Machinery.     A.  L.  Ilolley .■...y/.VxcTv''';52-'xoiv''3')r  xcv'  til 

T^h  ^I|^li^»;fl  ^Modifications  of,  to  adapt  it  to  the  basic  Pro-    ' 
Process  Henderson ,^i     ^^^ 


Bessemer  Process,  Action  of  Spiepteleisen  in  tlie xcviii,     4 

Certain  Details  of  the.     C.  H.  Baker xciv,  197 

Chemistry  of  the xcv,  294 

"Works  in  1874,  American.     A.  L.  HoUey xcvii,370 

Bessemer's  Discovery.    C.  Sanderson Ixii,  273 

Improvements  in  making  malleable  Iron,  etc Ixiii,  13S 

Iron  and  Steel Ixxv,    61 

Process,  Experiments  with Ixiii,  416 

patent  gold  Paint xxxviii,  349 

Process'for  Manufacture  of  Iron  and  Steel Ixii,  275 :  Ixii,  285 

Beton Ixxx,    66 

in  Combination  with  Iron  as  a  building  Material.    W.  E.  Ward  ...cx\1,    97 

engineering  Works,  Concrete  or  Paibble Ixv,    86 

Betons  not  attacked  by  sea  Water,  Composition  of.    Yicat lix,  231 

Bex,  Acoustic  Gallery  at cvi,  346 

Biard's  Windmill,  orAnemotrope,  Keport  on iv,  125 

Bierman's  Wolfram-bronzes cix,    63 

Bigelow's  counterpane  Loom xxx,  17S 

Elements  of  Technology viii,  215 

Bile '..". Ixxx,  336 

Binding  or  filing  Papers,  Heyl's  Mode  of Ixxxi.  356 

Paintecl ' xx,  357 

Bin-iodide  of  Mercury,  Change  of  Color  in  tlie.     R.  Warington xxxvii,  317 

Binney,  Horace,     riesolutions  upon  the  Death  of c,  372 

Binocular  Camera,  Account  of  a xlviii,  159 

Instruments,  Increasing  Angle  of.    Claudet Ixx,  261 

Vision Ixvi,  390  ;  xcii,  150 

Experiment  in Ixvii,  212 

Some  Phenomena  of xlvii,  402 

Biot  and  IS'ewton xxiii,  321 

Bird  Clock Ixv,  411 

Penaud's  artificial.    A.  M.  Mayer ci,  193 

Birds,  Female  assuming  male  Plumage iii,  188 

Flight  of,  and  the  mechanical  Principles  involved.    A.  C.  Campbell, 

cxi,  440 

Preserving  for  Cabinets,  etc.    Cha.s.  Waterton viii,  31 ;  viii,  103 

Influence  of  telegraph  Wires  upon cxiii,    70 

Instincts  of .    J.  Blackwall xvi,  3u4  ;  xvii,  (iS;  xvii,  139 

Use  of Ixviii,    43 

Birkinbine's  hydraulic  Earns.    Beport  on 1,  353 

Birmingham  railroad  Signals xxviii,  284 

Biscuit-baking  by  Steam xii,    64 

Machineiy x^i,  132 

Bismuth  and  Antimony,  Thermo-electric  Power  of li,    39 

as  a  Reagent  for  grape  Sugar,  Basic  Xitrate  of Ixvi,  213 

-bronze cvi,  202 

crystalline.  Polarity  of.     Faraday xlvii,  194 

Variations  of,  in  a  magnetic  Field cxviii,  391 

Bissell's  pneumatic  Car-  or  Carriage-spring,  Report  on xxx\i,  168 

Bistre,  Preparation  of v,  185  ;  xx,  286 

Bi-sulphide  of  Carbon,  Solidification  of cxvii,  389 

Bit,  Defoy's  electric cix,    64 

Bite  of  Locomotives  on  Railroads,  Increase  of  the Ixx,  154 

Bits  for  Horses,  etc.    Patent,  Aug.,  183U xi,    38 

Bitumen,  Rolled  Sheets  of Ivii,    49 

Bitumens,  Composition  of.    Bousingault xxiv,  138 

Bituminized  Bricks .' cxx,  200 

Bituminous  Minerals,  Analysis  of  several xx\ii,  345 

schist,  Makingllluminating  Gas  from xxx,  335 

schists.  Origin  of Ixvii,  122 

Black,  Aniline Ixxx,  58;  civ,    11 

Color,  Fine.     T.  Peticolas ii,  239' 

-lead  Dust  used  in  drawing  Landscapes,  etc iii,  390 

-rock  Beacon.    W.  H.  Swift xxxvi,  385 

Blacking,  Liquid  and  paste.     Patent,  Jan.,  is.37 xxiv,  135 

Blackman's  oil-color  Cakes v,  180 
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Black's  combined  elliptic  and  corrugated  Springs  Ixxxiil,    46 

Blacksmiths'  Shops,  Anthracite  Coal  in.    G.  Jones x,  198 

Blackwall  Rock  and  its  Lessons Ixxxiii,  336 

Blackwell's  Island  water  Sui)ply xcv,  293 

Bladders,  Evaporation  by  means  of vii,  147 

Blake  Hose,  The  new, xcvii,  297 

Blake's  Stone-breaker Ixxxvii,  361 

Blanchard's  gun-stock  Turning-lathe,  Decision  in  tlie  Case  of xlvii,  259 

timber-bending  Machine.    W.  II.  Stock Iviii,  388 

Blasius'  Lectures  on  Weatiier  and  its  Laws ciii,    13 

Blast  at  Cragleith  Quarry,  Great xxii,  356 

Holyhead,  Great Ixv,  212 

-blowing  by  means  of  Water.    Wm.  Lews, 

V,  189  ;  V,  238 ;  v,  299  ;  v,  378  ;  vi,  9  ;  vi,  73  ;  vi,  327 

Cupola  for  melting  Iron,  Hot-    F.  Townsend xl,  406 

Experiment  with  heated  Air- xx,  361 

for  Blast-furnaces,  Very  hot.     E.  A.  Cowper Ixxxi,    46 

-furnace,  Advantages  of  anthracite  Coal  in xxv,  131 

banked  up  for  217  Days.     Sague c,    86 

Hearth  and  Linings.    John  Birkinbine cxii,  429 

-furnaces.    Geo.  Thomson xxxvii,  118 

Patent,  April,  1837 xxv,    54 

Applying;rotary  Fan-blower  to xliv,  264 

for  iron  smelting.     S.  W.  Eoberts xxxiii,  29  ;  xxxiii,  108 

Improvements  in xliv,  357 

Mode  of  heating  Air  for.     Patent,  April,  1834 xx,  407 

Hot- xxiv,  434 

Hot  Air- XV,  281  :  xviii,  415 

in  Iron-smelting,  Whitwell's  Stove  for  heating  the xcv,    49 

Manufacture  of  cast-ircm.  Hot-    Thos.  Clarke xxii,  127 

Iron,  Mode  of  obtaining  a  very  hot Ixxii,  301 

smelting  Iron,  Effect  of  Velocity  of  Air- xxiii,  155 

Hot-    Thos.  Clarke xxiv,    46 

Air-.    W.  Wood xxiv,  348 

Measuring  Temperature  of  hot  Air- xx,    74 

Monster xei,  222 

of  Air,  Attraetive  Force  of  a xxviii,  416 

Furnaces,  New  Process  for  heating xliv,  281 

smelting  Funiaces,  Heating.     Patent,  Aug.,  1840 xxxii,  269 

patent  Case,  Hot- xxxvi,  135 

Hot- xxxiv,  405  ;  xxxv,  355 

-pipe.  Explosion  of  a.    Bell xliii,  208 

Produced  by  the  Trompe,  Experiments  with  the Ixxix,  318 

Smelting  Iron  with  hot  Air-  I)ufrenoy..xix,  208  ;  xix,  269  ;  xix,  34S  ;  xix,  415 

A.  Guenyveau xxi,  62;  xxi,  135;  xxi,  354 

Blasting,  Advantage  of  mixing  Sawdust  with  Powder  in xxiv,    68 

Arthur  Kirk cxi,    43 

by  Electricity xxxviii,    17 

by  a  galvanic  Current xxvi,  201 

Dover  Cliffs,  The  great  Explosion  while.     Ilerschel xxxv,  270 

Stuart xxxv,  325 

Electric  Exploder  for Ixxxvii,    11 

Extraordinary xxx,  284 

gas  Ixxxviii,  148 

in  the  River  Severn xlii,  234 

-powder,  A  new Ixxii,  130  ;  Ixxix,  180 

Substitute  for Ixxx,  413 

Rocks.    Robt.  Hare xii,  232 

Danger  from  Gunpowder  in.     Catlin  &  Blake x,    62 

Galvanic  Apparatus  for.    Robt.  Hare xvi,  221 

Improved  Mode  of xxiii,  302 

in  Wells,  etc xxvi,  263 

Submarine xxxix,  214  ;  Ixxxvii,  171 

under  Water.      Geo.  Edwards xliii,  353 

by  means  of  galvanic  Battery.    A.  Paris xxxi,  15+ 

when  to  use  Nitroglycerine  in.    G.  H.  Filers xcviil,  161 
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Blasting  with  Gun  cotton xlv,  364 

Nitro-glycerine  at  IIou^sac  Tiiniiei Ixxxvi,  377 

patent  safety  Fuse xxvii,  358 

Bleaching.   A.  L.  Porter xi,  62  ;  xi,  131 

Jas.  Eennie iii,  228 

J.  Smith vii,    49 

Agent,  Chromic  Acid  as  a.    Chas.  Watt,  Sr xlv,  441 

and  wasliing  Machinery.     Patent v,  303 

Apparatus  for.    Jas.  Kennie iii,  117 

by  Electricity cxv,  237,  cxvi,  273 

by  Ozone Ixxxvi,  229 

Chemical  Agents  used  in.    Jas.  Rennie, 

iii,  155;  iii,  227  ;  iii,  .3!t4 ;  iv,  9;  iv,    82 

cotton  Goods,  Ga.s  Apparatus  for Ixii,    58 

Essays  on.    Jas.  Rennie, 

ii,  171 :  ii,  20.j  ;  ii,  312  ;  ii  338  ;  iii,  22  :  iii,  l.i5  :  iv,  152  ;  iv,  381 

Fats,  Improvement  in xxiii,  135 

Flax  and  Tow.     Thos.  Gill iii,  385 

Hypochlorite  of  Magnesia  for Ixxxiii,  373 

Irnprovementsin....! cxiii,  307 

Mania.    John  Murray xx,  211 

-powder  Manufacture,  Glasgow  alkali  and.    Jas.  Mactear 

ciii,  49;  ciii,  133 

or  Cliloride  of  Lime.    And.  Ure v,  318;  v,  375 

Strength  Test  of xiii,  210 

-powders.  Mode  of  testing  Strength  of xiii,  .3.37 

Powers  of  alkaline  Chlorides xiv,  181 

Principle,  A  new xxxix,  354 

Process,  Cold Ixxxii,  330 

Processes  followed  in.     Jas.  Rennie iv,  231 ;  iv,  293 

Salts.    Detmer xxxvii,  180 

Mode  of  detennining  Strength  of xiv,  287 

Suabian  Mode  of xix,    54 

Blind.     Report  on  J.  Rhoads'  Map  for xxix,  297 

to  read  and  write,  Apparatus  to  enable xxxix,  143 

Writing  Machine  for  the civ,  367 

Blindness,  Color-,  among  railroad  Employes.    Geo.  Wilson Ivi,     6 

Blinds,  Hampson's  patent  Venetian xlviii,  147 

Support  for  Venetian Ivi,  134 

Bleckley  Almshouse,  Report  on  a  Sy.stem  of  Protection  against  Lightning 

for  the Ixxxi,  423 

Lunatic  Asylum,  Warming  and  ventilating xlix,  270 

Blocking  straw  Bonnets,  Machine  for.    V.  Price xxxvii,  268 

Blocks,  Both  way's  iron xxxvii,  142 

Differential  Pulley- ....Ixxvi,  2."2 

Improved  Leading-    W.  Baddeley xv,  279 

Blodgett's  improved  Thermostat cvii,  287 

Blood Ixxx,  337 

Cure  of  chronic  Aupemia  by  Transfusion  of civ,    67 

Preservation  of • ix,  358 

Bloodhounds,  Incendiaries  discovered  by xxiii,  321 

Blooming  Rolls.    Ellis' liv,  143 

Bloomington,  111.,  Stand-pipe  for.     H.  P.  M.  Birkinbine c,  234 

Blossoms  of  pear  Trees,  Fertilizing.    Geo.  Swaine vii,  172 

Blow,  Duration  of  a.     R.  Sabine cii,  403 

Blower,  Baker's  rotary xcvii,  226 

Economical.     T.  P.  Jones v,  208 

Jones's  Gas-exhauster,  a  Substitute  for  the  Fan- xlvi,  128 

Koerting's  Jet  Forge- c,    80 

The  Root xci,  294 

Blowers.     Koerting  cvi,  425 

Blowing  by  means  of  Water-blast.    Lewi's, 

V,  189  ;  V,  238 ;  v,  299  ;  v,  378  :  vi,  9  :  vi,  73  :  vi,  327 

-engine  and  Rolling-mill  in  England,  A  large.     Manelaus  Ixvi,  133 

Double.     Robert  Briggs ci,  201 

A  high-speed liii,    32 
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Blowiiif^-engiui-,  Wiiter-prcssure.     Robt.  Briggs civ,  133 

Taws  «&  llaitmaii civ,  147 

-eniiine.  Vertical.     John  Gjers ci,    lit 

Maclilne.     F(tt,'.nt,  May,  l.'^ai xii,  191 

rdtciit,  J\\\w,  l.s:u xxvii,  237 

Putrid.  Jan.,  18:j:3 xvii,  192 

Macliines.  De  Voi-sins Ixix,  2.54 

and  Cuijola  Furnaces.     T.  Gill iii,  174 

BlowpiiK'.     T.  F.  Moss xxxv,  2)^4;  xxxvi,  104 

Apparatus,  Oxy-liyflrogen.     J.  Kutter , xv,  149 

Assay  with  autoniiitic  Air-bla.st.     Le  Koy  C,  Cooley xci,    64 

Jiiirgess'  portable,  mechanical.     Isaac  Norris,  Jr cix,  214 

Conipiiund.    Kobert  Hare 1,195 

Electric cvii,  ,'545 

Hydrostatic.     Kobert  Hare ; i,  160 

Jet',  Oxy-hydrogen xv,  217 

Oxy-hydrogen,  Improvements  in  the.     Hubert  Hare xliii,  19(i 

New  Use  for  tlie Ixxxix,  412 

Practice  of  the xx,  202 

Keagent,  Use  of  Sulphuretted-hydrogen  as  a xciv,    83 

Self-acting.     H.  13.  Leeson i,    84 

Simplified , X,  144 

Use  of  the.     John  Prideaux xxiv,  161,  266 

Water xciv,  372 

Blowpipes,  Steam.     R.  J.  Nunn ; Ix,  124 

Blue,  Cobalt ii,      S 

Color.     Braconnot v,    98 

of  the  Sky.     Tyndall Ixxxviii,  34,  114 

Effects  of,  on  Development.     See  Life. 

from  buckwheat  Stalks .' xiii,  419 

from  Woad,  Dutch  Method  of  obtaining iv,  354 

Ink civ,  299 

from  Prussian-blue xxxi,  214 

Prussian-,  and  potash  and  soda  Prussiates.     Patent,  April,  is39....xxx,  404 

J\[anufacturing,  etc.     Putfut,  July,  1837 xxvii,  101 

Preparation  of.     Lewis  Thompson xxvii,  412 

Kobert  Warington xlvi,  200 

Test  for Ixxxviii,  367 

Boards,  Flooring-,  Preparing.     Patent,  Dec,  1831 xiv,  463 

Boat-lowering  Apparatus,  Hart's  self-regulating xcvi,  291 

Boats,  Accidents  to,  Prevention  of.     B.   Hall i,  162 

J.  F.  Frazer liv,  267 

and  Ships,  Proper  Forms  of.     Wui.  Bland, 

liii,  112,  191,  3.J5;  liv,  47,  130,  177,  271,  .309,  414;  Iv,    48 

Canal-,  Coal  Boats  for  Canals.     Ja.s.  Stott iv,  117 

Iron  passenger  Boat  for  Irish  Canals.     Williams xxxi,  140 

Navigation  of  Canals  by  screw  Steamboats.     Neil  Robson...lxvi,  294 

Propelling.     Patent,  November,  1825 vi,  312 

Screw  Tugboats  on  Canals xxxviii,  294 

See,  also,  Canal  Buata. 

Construction  of.     Patent. xii,  260 

Ice-,  H.  &  W.  Brown's.     II.  Howson Ixii,  2S3 

Proper  Mode  of  constructing.     A.  C.  Jones Ixiii,  85,  279 

Life-.    Patent xxvi,  193 

Converting  ordinary  into.     Lieut.  Cook xii,  407 

Patent xiv,  100 

Fitting  ships'  Boats  as  Life-boats.     Austin xxxvii,  267 

of  India-rubl)er.     Robt.  Wall xxiii,  376 

(See  also.  Life- raft.) 

Pilot-  "Wm.  H.  Aspinwall,"  Particulars  of  the Ixxi,  270 

Planking  Vessels  or,  Mode  of.     Patent xviii,  269 

Plug,  iSelf-acting,  for liv,  359 

Portable.     Patent xxxi,  114 

India-rublier xx,  418 

Propelling,  Peck's  Mode  of,  Report  on xviii,  317 

Punt  which  saves  Time  and  Labor.    A.  Waddell ii,    52 
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Boats,  Resistance  to.  at  high  Speeds,  Decreased.    R.  Tyler xx 

Steam-,  Accidents  from  Fire  on,  Preventing.     I.  A.  Beard xxix 

and  Vessels,  Proposed  Regulations  for xviil 

Construction  of.     Patent xviii 

Cost  of  running.    De  Gerstner xxxi 

Distinguisliing  Signal  for xxxii 

English xiii 

First xiii 

English  Channel,  Speed  of xlv. 

Extinguishing  Fires  in.     Robt.  Hare ii 

Fall  River  Line Ivii 

Ferry,  Screw-propeller xci 

"Ethan  Allen"  and  "  Commodore  Perry,"  Particu- 
lars of '. Ixviii 

"John  P.  Jackson,"  Particulars  of  the Ixx 

"Marion"  and  "Gen.  Warren,"  Particulars  of.. .Ixviii 
"Suffolk  Co."  and  "King's  Co,"  Particulars  of  ....Ixxi 

for  the  Andes xlix 

French  Ordinances  relating  to xiv,  105! 

Holyhead liii 

Inspection  of,  in  1850 li 

in  France xxviii 

Iron xvii,  138;  xxxix 

for  Lake  Zurich xix 

"Niagara,"  Accident  aboard  the xlix 

on  the  Upper  Danube , li 

on  the  Western  Waters xviii 

J.  V.  Merrick liii 

S.  H.  Gilman liv,  207;  Iv 

Particulars  of  the  "Acorn" Iviii 

"Alabama  " Ixix 

"  Alburka" xxii 

"Cecile" Ixiv 

"Commonwealth" lix 

"C.  ^'.  Thomas" Ixxv! 

"Daniel  Drew" Ixx 

"  Elm  City" lix 

"Flushing" : Ixx 

"Franklin" '. Ixi 

"George  Anna" Ixix 

"George  Collier."    S.  H.  Gilman \y, 

"Hiawatha  " Ixii 

"Island  Home" Ix 

"John  Brooks" Ixviii 

"John  Neilson" xlviii 

"John  Stevens" xiii 

"Joseph  Belknap" xlviii 

"Mary  Powell"  (Paddle-wheel).     B.  F.  Isherwood...cviii 

"Metropohs" Ix 

"Morning  Star" Ixi 

"Plymouth  Rock" Iviii 

"Potomska" Iviii 

"Richard  Stockton" liv 

"  Serchil  " Ixvi 

"Thomas  Freeborn" Ixxi 

"Vencedor"  (Stern-wheeler) Ixx 

"Wm.  H.  Webb" Ixiii 

of  Boats  for  the  Pacific  Coast Iviii,  355;  Ixi,  33 

on  the  Ohio  River liii 

River,  Night  Signals  for xxx 

Communication  to  Congress  on  high  steam  Pressure  on 

Western  Rivers ci 

Safety  Apparatus  for  Boilers  of.    A.  D.  Bache xi 

Safety  of.    Silliman x 

J.  L.  Sullivan x, 

Speed  of Ixxi 
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Boats,  Steam  :  Steamboat  Enterprise  between  Vienna  and  Smyrna xxvii,  350 

Law,  new,  First  Decision  under  the Iv,  273 

Tests  of  Boiler-iron  in  llelation  to  the.    J.  A. 

Duniont — cvi,  411 

Symington's.     W.  Symington xv,    68 

Tug  "America"  and  her  trial  Trip,  Note  on liii,    68 

"  Engineer"  (U.  S.),  Notes  on  the.    B.  F.  Isher\vood....lii,  109 

for  Lake  Ontario,  Particuhxrs  of  a Ixi,    64 

"John  Hancock"  (U.  S.),  Dimensions,  etc.,  of.    Isher- 

wood liii,  400 

Tugs,  etc.,  Particulai's  of  several Ivii,  281 

Steel,  in  Secticms Ixxxiv,  156 

Subaqueous,  Payerne's  proposed xxxiv,  359 

(See  Ship,  Stramship.) 

Bodies  in  Motion,  Force  of viii,  212 

Bogardus'  eccentric  Mill  for  hulling,  cutting,  and  grinding xli,  337 

Inventions  and  Improvements xli,  403 

Boggett  &  Pettit's  patent  dioptric  Eefractors Ivii,  175 

Boiler,  Steam-,  The.    Jos.  Harrison,  Jr Ixxxiii,  89,  615 

S.  H.  Long iv.  111 

Jacob  Perkins xv,    45 

An  Early  American xcii,  147 

and  Engines  for  high  Pressures.    L.  Perkins civ,  188 

Circulation,  The  Eldridge xcv,    47 

Collapse  of  a,  in  Baltimore.     W.  H.  Shock Ivii,  128 

Conditions  of  maximum  Economy  of  the.     Thurston cxiv,    13 

Engine  and  Condenser  for  high  pressure  expanded  Steam Ixxiii,  241 

Experiments.    B.  F.  Ishervs^ood cvii,  161,248 

attlie  Lowell  Bleacliery.     Leavitt xcii,  176 

Government  Aid  for xcv,    13 

Important.     Nimmo  &  Vignoles x,  347 

Steam  Engine  and.    Wm.  Tait Ixxii,  276 

with  semi-bituminous  Coal,  Vincotte's.    Isherwood ex,  .361 

-feed  Apparatus,  Thibaut's Ixxxii,  232 

-flues.  Alarm  for.    A.  D.  Bache xiv,  217 

Deposits  in xcvii,  161 

Hooping xciii,  146 

Strength  of.    W.  C.  Unwin cii,  171 

Furnaces.     See  Fttrnaces,  Steam-boiler . 
Incrustation.    See  Incrustation. 

Inspection Ixxxiv,  3;  xci,  291 

Draft  of  a  proposed  Ordinance  for Ixxxiv,  137 

etc..  Editorial  on Ixxxiii,  145 

in  New  York Ixxvi,  181 

Resolutions  on  City  Ordinance  for xxxiii,  207  ;  Ixxxvii,  360 

(See  Engineers,  E.vaminaivni  of,  etc.) 

Iron,  Tests  of,  in  Relation  to  steamboat  Law.    J.  A.  Duniont cvi,  411 

Legislation.... xcii,  223 

-making,  Some  Points  in.    Robt.  Briggs cvi,  129 

Old  Example  of  a  "New" xcii,     3 

-plate  at  different  Temperatures,  Strength  of  iron  and  steel.   Huston. .cv,    93 

Joints Ixvii,    90 

-plates,  Bessemer  steel Ixxxiv,  241 

Comparative  Efficiency  of xcii,  364 

Table  for  Thickness  of  iron  and  copper Ixxiv,  420 

Regulations  in  France,  New ; Ixxix,  267 

Scale  :  An  Anti-sediment xvii,  138 

"The  Bee  Hive,"  of  Lake  Erie.     T.  D.  Stetson Ivii,  356 

Vaporization  of.  Potential  and  economic,  at  Eupen.    Isherwood ex,    22 

Boilers,  Solar,  Moucliot's ci,  166 

Utility  of ex,  214 

(See  also.  Engines,  Solar.) 

Steam- vi,  374 ;  viii,  339;  xi,  387;  xiii,  402;  xviii,  207;  xxi,  141  his 

rat6nts.:.\\\,  245;  x,  30;  xi,  266;  xiii,  403;  xvii,  407;  xxii,  329; 

XXV,  181 xxviii,  99,  170 

F.  H.  Sawyer Ixx,  224 

Z.  Colburii Ixxviii,  361 

■     W.  B.  Le  Van cix,    43 
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Boilers.  Action  of  fatty  Matter  in.    G.  Pereyra cvii,  314 

American '• cv,    65 

and  boiler  Explosions.     W.  Fairbairn Ivl,    TA 

Lagging,  Heat  lost  by  Kadiation  from.     J.  C.  Iloadley..ciii,  233 

-plates.    Eamsell Ixxii,  110 

Chimneys.     Eobt.  Brij^gs ." oi,  246 

Engines,  Draft  of  a  proposed  Ordinance  for  Inspection  of...lxxxiv,  137 

of  the  Cocheco  Manufacturing  Company xcviii,    14 

Surface-condensers.    Thos.  Prosser Ixv,    94 

tlie  Causes  of  their  Explosions.    W.  Fairbairn. .lii,  12>S,  175:  lix,  1,    79 

Alban's xcii,  217 

Annular,  Champion's li,  274 

becoming  Foul.  Preventicm  of.     Fati-nt,  Sept.,  1«27 vii,  331 

Belgic  A.ssociatioQ  for  Surveillance  of,  Operations  of.    Islierwood..civ,  310 

Calking,  Ccmnery's  System  of xcviii,    15 

Calorific  Effect  of ." cix,  2Sl 

Cast-iron  "Safety."    L.  Sylvester ci,  152 

Causf'S  of  Injury  to.     C.  W.  Williams xxxv,  311 

Chimney-flues  for  land  and  marine,  Proper  Size  of xlvii,  405 

Circulation  of  Water  in.     Piobt.  Briggs cii,    86 

Combustion  as  applied  to.     W.  II.  Henderson Ixxxvii,  244 

Construction  of.     W.  M.  Henderson Ixxxvii,  392 

and  Durability  of.     B.  Goodfellow Ixx,  308 

Proportions  of.     Andrew  Murray xl,  172  ;  Ix,  125 

Constructing  iron  Ships  and,  Wright's  Mode  of Ixiii,  195 

Consumption  of  Coal  bj%  and  Evaporation  from. Ixvi,    13 

Convolute lii,  142 

Corliss,  Exjjeriments  on  the  Evaporation  of  a.     J.  B.  Francis, 

Ixxxix,  391  ;  xc,    88 
Corrosion  of,  by  the  sulphuric  Acid  in  the  Soot.     B.  F.  l.bherwood..civ,  305 

Engines  and,  by  fatty  Acids cv,  272 

Preventing  the \ xlix,  197 

Cylindrical,  Strength  ol.    W.  R.  Johnson xiv.  149  :  xxxvi,  54,  279 

T.  W.  Bakewell xxxvi,  loo,  209  ;  xxxvii,    56 

Calculating  the.     T.  W.  Bakewell xxxv,    63 

B.  H.  Latrobe xxxv,  396 

Cylindrical  spiral.     John  Elder Ixx,  391 

Deposit  in Ixxviii,  279 

Diaphragm liv,    39 

Effect  of  ele  trie  Force  on  Material  of c,  370 

salt  Water  in xi,  289 

Surface-condensers  on.    Jas.  Jack Ixxvii,  169 

Excelsior Ixxxv,  295 

Explosions  of.    See  E-cplonions,  etc. 

Boiler  on  the  oven  Plan  liable  to  explode  from  superheated 

Steam li,  166 

Evaporation  and  Scale  in.    C.  W.  AVilliams xxxiv,    65 

of  Water  in Ivi,  158 

used  for  heating  Purposes.    J.  B.  Francis Ixxxiii,  272 

Evaporative  Capacity  of.     W.  M.  Hender.son xciv,    89 

Feed  Alarm  for,  Report  on  Frick's Ixii,  210 

Feed-water  for  heating c,  241 

Heaterfof xii,  185;  xcii,  404;  xciii,  320 

Patent xxv,  332 

Feed-water  of,  Portion  of,  entrained  by  escaping  Steam.     Isher- 

wood xcvii,  175 

Feeding  and  circulating  Water  in Ix,    41 

Champion's  Improvement  in Ix,  141 

Patent,  Nov.,  1830 xi,  183 

"Field."     F.  Wise Ixxx,  317 

Foaming  in,  Prevention  of xxxviii,  135 

J.  Harris xlvi,    87 

for  anthracite  Coal.     Patent,  July,  1830 li,390 

French,  new " Ixx,  118 

Furnaces,  etc.,  at  International  Exhibition  of  1K02 Ixxvi,    95 

(See  Furnaces.) 
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Boilers,  Fusible-motal  Disks  for.     De  Chiubry x,    60 

Galloway's  iinproved liv,  lOo 

Gregg's,  Report  on xxii,    ;52 

Giirney's xvi,    56 

Harrison  cast-iron,  The  Ixxviii,    o8 

Report  on  the Ixxxiii,  1:51. 

Heating  of,  by  Electricity,  Proposed cix,  1«9 

High-pressure,  Benson's.     J.  J.  Russell Ixxiii,  121 

Feeders  for.     T.  P.  Jones iv,  347 

Alarm  for,  Jewell  &  Steele's xcv,    73 

Horse-power  of xcii,    88 

W.  B.  Le  Van xcv,  394 

Engines  and.    E,  Brown xci,  187 

Report  on  deterniining.. xcii,  91,  2Gl' ;  xciv,  91,  ;;77  ;  xcvi,  ;>96  ;  xcvii,  227 

Uniform  Plan  of  Estimating xci,  286 

Hunt's,  Claim  to  the  Invention  of. Ixix,  263 

Incrustation  of.     See  Iticrvstaiiuii. 

Improvements  in.„ xxvi,  368 

Jos.  Harrison Iv,    85 

Lancashire,  Construction,  E<iuipment,  etc.,  of  the.     L.  E.  Fletcher", 

ciii,  197,  241 

Locomotive,  Buchanan  &  Toucey's Ixxxiv,    17 

Furnaces  of.     Z.  Colburn." Ivii,  406 

Height  of  Water  in.     Franklin  Peale xii,  145 

Improved li,     6 

Improvement  in.     T.  Moy Ixxvii,  300 

Investigation  of  Principles  of.     D.  K.  Clark Iv,  361;  Ivi,      1 

New xxx,  418 

Proportions  of.     Z.  Colburn Ivii,  194 

Strength  of Ivi,  349 

and  the  Cause  of  their  Explosion.  "\V.  Fairbairn..lix,  1,    79 

Total  internal  Pressure  upon Ixxii,  180 

Tubing xxvii,  357  ;  xxix,  141 

Loss  of  Power  in Ixxxvi,    77 

Low-pressure,  Experiments  with  a  new.    Nimmo..' xii,  210 

Low-water  alarm  Whistle  for xxxix,  404 

Detector  for.     Futent x,  234 

W.  R.  Johnson xxiii,      3 

Marine.     And.  Lamb liv,  116 

Patent,  Feb.,  1848 xlvii,  103 

Comparison  of  rising  flue  and  ^Martin,  in  the  U.  S.  S.  "Susque- 
hanna"   Ixiii,  357 

Construction,  Operation,  etc.,  of.     Haswell civ,  333 

Fittings  of xcii,    76 

Fresh  Water  in xiix,  131,209;  li,    8S 

High  pressure,  of  H.  M.  S.   "Pembroke" Ix,  l.>9 

in  the  LT.  S.  S.  "  Vi.xen,"  Lamb  &  Sumners'.     W.  II.  Shock..lviii,  267 

J.  Scott  Russell's liv,    39 

Mode  of  increasing  Draft  in.     J.  V.  Merrick Iviii,  .390 

of  the  "Arctic" Iviii,  417 

LL  S.  Steamship  "Fultim."    B.  F.  Isherwood liii,  195 

Relative   Advantages    of    horizontal    fire-tube    antl    INIartin 

vertical  water-tube  as  tested  on  the  "San  Jacinto" Ixviii,    81 

Salinometers  for 1,    57 

Saturation  of.     Jas.  H.  Warner Ixiii,  315 

{Cf.  Boileri^,  Tubular.) 

Martin  Evaporative.    J.  V.  Merrick Ixi,  257 

Milholland's Iv,  271;  Ivi,  210 

Mud-hole  Plates  on 1,  415 

Multi-chambered,  The xcii,    75 

Novel  Arrangement  of Ixxii,  112 

Oblique- jointed Ixxiii,  330 

of  Mr.  Campbell.     W.  B.  Le  Van cix,    42 

Overheated Ixxxiii,  310  ;  Ixxxiv,    97 

Perkins'  Boilers  or  Circulators.  Ellicacy  of.     A.  D.  Bache xix,  379 

Pipes,  etc.,  Radiation  of  II;at  from.     B.  F.  Isherwood cv,  153 
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Boilers,  Preservation  of ,  Qil  of  Asphaltum  for  the Ixxiv,  399 

Pressure  in xciii,  150 

of,  Safe- working Ixxiv,  132 

Revolving.    Patent viii,  197 

Eotary.    Patent xvi,  262 

Safety ci,    73 

Safety,  Apparatus  for.    W.  R.  Johnson xxiii,     3 

Mann's Ixviii,  366 

Boilers  of  Steamboats.     A.  D  Bache xi,  217 

Scale  in xxxi,  46;  xxxiv,  65  ;  ex,  280 

R.  Greaves xxxviii,  137 

Jas.  Bedford xvii,  424 

and  Evaporation  in.     C.  W.Williams xxxiv,    65 

Composition  of  the.    Wm.  West xlviii,  258 

Means  of  preventing xiii,  420;  xvii,  138  ;  civ,    14 

Use  of  Zinc  as  a.     Corbignj' cv,    49 

(See  Ti^crustntion.') 

Seams  of.    T.  Ewbank xvii,  359 

Setting  Land,  Experiments  on  the  ordinary  Mode  of.    Isherwood, 

Iviii,  193,  259 

Stationary,  Rules  for  proportioning  Length  of li,  164 

Steel Ixxxiii,  364 

Steel,  Experiments  on Ixxvii,  264 

Strength  of Ixxx,  279 

T.  W.  Bakewell viii,  135 

J.  McF.  Gray Ixxi,  398 

W.  M.  Henderson Ixxxvii,  316 

(See  Boilers,  Cylindrical.) 
Strength  of  Materials  for.  Report  on.xxiii,  73, 157,  241,  325,  409  ;  xxiv,  1,    73 

tested  at  American  Institute,  1871 xciii,  361 

Report  on  the xciii,  377 

Testing Ixx,  41;  xcii,  364 

by  hydraulic  Pressure,  Joule's  Mode  of Ixxix,  180 

S.  W.  Robinson Ixxxv,    34 

Capacity  of.     S.  L.  Wiegand xcii,  310 

Improved  apparatus  for cxvi,  209 

Tests  at  Sandy  Hook  by  U.  S.  Commission xcvii,      5 

Centennial  Exhibition civ,  105 

Franklin  Institute  Exhibition xcviii,  147 

Tubular Ixxviii,  183 

Facts  and  Fallacies  as  to Ixxix,  377 

for  western  river  Steamboats Ixi,  393 

Horizontal,  of  Seguin  &  Co xciv,  222 

Shell-less,  Example  of xci,  293 

Vertical 1,  196 

{Cf.  Boilers,  Marine.) 

Upright,  Improved  Construction  of.     Thos.  Dunn Ixvi,    20 

Use  of  Cast-iron  in Ivi,    67 

Water  and  Pressure-regulator  for.    J.  C.  Kay Ixvi,    19 

Water  Indicator  for,  York's Ixiv,  133 

Water  Supply  of.  Apparatus  for  regulating xxxi,  144 

Water-tube  and  fire-tube.    Isherwood cvii,  14,    97 

Weakening  by  Holes  for  Domes  and  Necks.    W.  B.  Le  Van..cx,  285, 313,  380 

Wear  and  Tear  of .    F.  A.  Paget Ixxx,  13,  97,  145,  217 

Wiegand  Sectional,  The xciv,  345 

Woodson,  The xciii,    73 

Wroughtr-iron,  Calculating  the  Thickness  of xii,    37 

Boiling  by  Cold,  or  a  culinary  Paradox.     Robt.  Hare xxiii,  292 

Liquids  in  a  Vacuum.     Patent,  Oct.,  18.55 xxi,  353 

Point  of  Li(iuids,  Temperature  of.     Marcet xxxvi,  358 

of  AVater,  Variaticm  of xxxix,  143 

Points  of  Liquids Ixxiii,    34 

Dufour Ixxiii,  403 

saturated  Solutions  of  various  Salts xxiii,    66 

produced  by  comminsling  immiscible  Liquids xci,  158 

Temperature,  Organic  Resistance  to  a cvii,  415 

Water.    W.  Grove Ixxvii,  398 
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Bolide,  Orbit  of  a c'lv,  374 

Bollnian's  iron  suspension  railroad  Bridge.     H.  Ilaupt lix,  289 

Bolt  P^astener,  Ti/.ard's  railroad Ixxii,  221 

Bolt-heads  and  Nuts,  hexagon,  Standard  Sizes  lor.    C.  E.  Simonds  and 

Coleman  Sellers cxviii,  473 

Bolts  and  Nuts Ixxxiii,  115 

Proper  Arrangement  of Ixxxiv,  103 

Standard  Dimensions cxix,  234 

Standard  for Ixxxiii,  368 

Uniform  System  of  Threads  for.     Jos.  AVitworth xxxiii,  327 

Effect  of  sudden  Strains  on Ixxxiii,  364 

etc.,  for  Ships.     P(it,ent,  Dec,  1832 xvii,    44 

Bone  ami  its  Uses  in  the  Arts.    A.  Aikin xxxi,    32 

-black  by  Beane's  Process,  Kevivifying Ixxxvii,  398 

Cave,  Discovery  of  a xci,  302 

Dust  for  Cultivation  of  Grain xiv,  215 

Bonelli's  electric  Loom Ixviii,  196 

new  copymg  Telegraph Ixvii,  124 

Bones,  Composition,  etc.,  of.     F.  C.  Calvert Ixxix,  246 

Fossil XXV,  339;  xxviii,  287 

Dr.  Moore xxxiv,    97 

in  Water,  Solubility  of Ixii,  420 

procured  from  Butchers'  Meat.    D'Arcet ix,  330 

Bonnets,  Machine  for  blocking  straw.    V.  Price xxxvii,  268 

Bonwill  for  electro-magnetic  dental  Mallet,  Cresson  Medal  to ci,     9 

Book  Covers,  Hinged Ix,  281 

-sewing  Machine,  AVire.    II.  Bllgram cix,    47 

Trade  in  Germany,  France  and  Eimland xxiii,  237 

Bookbinders'  Work  and  Tools,  Report  of  Exhibition  Judges  on xxviii,  315 

Bookbinding,  Ancient  and  modern.     J.  Cundall xlv,  211 

by  Means  of  Caoutchouc,  Report  on  Breed's xxvii,    66 

Cement  for xxvii,  214 

Compound.     Patent,  Aug.,  1838 xxviii,    96 

Improved.     Patent,  Oct.,  1837 xxvi,    86 

in  London  in  1849,  Statistics  of xlviii,    52 

Book-keeping,  Report  on  Dando's  System  of xx,    81 

Books  and  Engravings,  Reproduction  of xxviii,  267 

and  Paper,  Marbling  the  Edges  of vii,  246 

Photographic  Illustrations  for Ixvi,    63 

to  Franklin  Institute  Library,  Donation  of cii,  229 

etc..  Ozone  for  cleaning Ixxii,  300 

Boomerang  screw  Propeller,  Trial  of Ivi,  36S 

Boots  and  Shoes,  Dowie's  Patent xxviii,  429 

sewed  with  Wire xxvii,  344  ;  xxviii,  4.30 

Water- proof.     Patent,  May,  1844 xviii,  341 

with  movable  Heels,  Elastic xxvii,  350 

Boracic  Acid  in  sea  Water  on  California  Coast.    Yeatch Ixix,  113 

on  Vitrification,  Influence  of xlix,  140 

Borate  of  Soda cxiii,  309 

Borax  Lagoons  of  Tuscany xxv,  346 

Lake  in  California... Ixxxi,  282 

New  Yarietyof vi,  279 

Borers  for  tHegraph  Poles,  Earth.     John  Gavey xcviil,  430 

Borie  &  Mackie's  cork  cutting  Machine Ixxviii,  280 

Boring  and  turning  Machine  of  very  large  Dimensions,  Vertical Ixxxvi,  145 

the  Earth  for  Water.     Patent,  Nov.,  1830 xi,    92 

or  Minerals i,    29 

Wells,  for  Minerals,  etc.    John  Thomson xlvii,    68 

Tools  for.     Patent :....i,    86 

for  rocli  Salt  at  Cassingen.    Levallois xxix,  418 

Water i,  24;  i,  252  ;  ii,  34  ;  lii,    37 

near  Shiffnal  in  England Ixix,  IKJ 

Observations  on  Es.says  on iii,  427 

granite  Rocks xxix,  141 

in  France,  Artesian  Wells  and  Well- xxxi,    65 

Machine,  Diamond  Rock- xc,    76 


Boring  Macliine,  Earth- Ix,  129 

Hall's  rectangular  lioif cviil,  209 

Stone- XXXV,  139 

Machines,  Wood-    J.  Kic-liards xci,  310 

Mill,  Report  on  Merrick  &  'I'uwne's xxx,    24 

Eocks.    R.  Mustet Ixxix,  127 

etf-.,  Imijroved  Drill  for.      J.  Thomson Ixii,  394 

square  Holes cviii,  209 

Hancock's  Machine  for iv,  289 

Tool,  An  expansion xcvi,    73 

Water  obtained  by xx,  357 

Borings,  Deep  Wells  and.    G.  R.  Burnell Ixxiv,  223  ,  Ixxiv,  305 

Borneo,  Iron  of xiv,  414 

Boron,  Evolution  of.     Robt.  Hare xv,  291 

Place  of,  in  the  Series  of  Element-; cxi,  310 

Boston,  Engineering  Work  in  Church  St.  Distrii-t  in Ixxxvii,      3 

and  Maine  R.  R.,  Official  Report  of,  1-49 xlviii,  337 

Both  way's  iron  Blocks xxx\ii,  268 

Bottle,  Explosion  of  a  hot-water Ixxxiv,  270 

Labels,  In<lestructible Ixxxii,  215 

Bottles,  Caoutchouc  Stoppers  for xxxiv,  359 

containing  caustic  Solution,  Stoppers  for Ixx.v,  214 

Mode  of  corking.     Patent,  July,  1825 iii,  161 

Releasing  Stoppers  from xxvi,  141 

Strength  of  wine  and  other x,  358 

sunk  in  tiie  Sea,  Experiments  with.     J.  Dunlop vi,  38  ;  viii,    90 

Boucherie's  process  for  preserving  Wood  from  Decay Ixii,  1  ;  Ixii,  408 

Boulder,  A  huge.     E.  J.  Houston xcii,  148 

Bound's  fireproof  Construction xcvi,  288 

Bourdon's  patent  pressure  (^auges Iii,  234;  liii,  102 

steam  engine  Indicator Ixxii,  347 

Bourne,  the  intermittent  River Ixxxi,  421 

Bourne's  feed  water  Heater xciii,  293 

Boussingault's  Experiments  with  contiut-d  Water xcii,  296 

Bower's  rust  Preventive cviii,  420 

Box,  Aert's  water  Axle-    Sampson  Lloyd xxii,    90 

and  Axle,  Report  on  K.  Goddard's  i)atent  sectional Iv,    71 

for  locomotive  Axles,  Vibrating xli  i,  408 

railroad  Engines  and  Cars.    H.  Howson Ixii,    43 

Hodge's  self  lubricating  axle- Iv,  154 

Report  on  Mc William's  improved  Axle- Ixxi,  134 

Wendell's  lubricating  Journal- ..  .   ex,    70 

Boxes  and  coupling  Rods  for  Locomotives,  Improved  Axles.   Fairbairu..lxvii,  237 

in  Bearings,  Use  of  Glass  in  Axle-  xciv,  302 

Heyl's  Machine  for  making  paper.     Hector  Orr xcvi,  217 

Improved  Pill- xv,  415 

New  Joint  for xcviii,  160 

System  of  Axle-  Ixviii,    14 

Brace  and  bit  Connection Ixxxv,  217 

Brachy  Telescope cv,    66 

Bradfield  Reservoir,  Bursting  of  the.     H.  Davis Ixxvii,  377 

Brake,  Back-Pressure  railroad Ixxxix,  149 

A  continuous  railroad Ixxxiii,  294 

Electro-magnetic  railroad.     Patent,  Nov.,  1^40 xxxi,  278 

for  locomotive  Engines Ixix,    78 

Steam-    G.  Maugham hi,  369 

railroad  Cars,  Report  on.    J.  L.  Clarke's xxxiii,    87 

Self-acting,  Wm.  Jones xxx,  193 

in  Eng'and,  The  Westinghouse xcvii,  365 

Lahaye's  patent  self-acting  railroad Iv,    12 

Laigriell's  safety  railroad xlv,  235 

McLaughlin's  patent  self-acting  railroad  car.    II.  Ilowson lix,  217 

Mile's  hydrostatic  railroad Ix,    82 

Anew  hydraulic  railroad  car.     Wm.  M.  Henderson xcvi,  405 

Power  for  railroad  Trains  increased.    Alex.  Allen Ixxi,  224 

Report  on  Henderson's  hydraulic  car xcvii,  146 
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Brake,  Report  on  Smith's  aiitoniatic  Railroad xx,  227 

Self-actins;  Railroad.     Fatent xxxi,  203 

Smith's  Car- Ixiv,    57 

Vacumn civ,  163 

AVestinghouse xciv,  7,293;  xcv,  158;  cxiii,    64 

Report  on  the  improved xcvii,  237 

Brakes,  Hydraulic xcviii,  226 

Kaili'oad cvi,  193 

E.  Guerin Ixv,  223 

Air-brakes  for  railroad  Cars xlvii,    81 

Continuous ; ciii,  296;  cvii,  198 

Electric Ixix,    46 

Lubricating Ixviii,    80 

Self-acting,  Efficiency  of.    Wm.  Fairbairn Ixix,    12 

Robbius' Iviii,    11 

Various  kinds  of.    Wra.  Fairbairn Ixx,    18 

Bramante's  proposed  Cupola  for  St.  Peter's ex,  216 

Bran,  Analysis  of... xlviii,    53 

Branch's  Auger  for  square  Holes,  Report  on ii,  24*0 

Brand  for  Barrels,  etc.     Patent,  June,  ls32 xv,    39 

Brands  and  Spindles,  Mill.     Wm.  Poole iii,  109 

Brandywine  Lighthouse,  Report  on.    Hartman  Bache xxx,  353 

Brass,  Coating,  with  Copper xcii,     6 

Compressing,  Method  of.    C.  Varley '. x,  210 

Finishing,  Burnishing,  or  Polishing ii,  284 

Forgeable cxvii,    70 

Formation  of,  by  galvanic  Agency lix,  354 

Giving  a  Watering  to xv,  194 

History  of cxvii,  467 

Malleable.     L.  Eisner ; 1,  188 

of  great  tensile  Strength Ixxxi,  137 

Oreide,  A  new Ixv,    63 

Removing  points  of  broken  Drills  or  Taps  from iii,  274 

Rule,  Diagrams,  etc.,  in / iv,  356 

White- xxxii,  105;  Ixix,    69 

or  unoxidizable  Cast-iron Ixvi,  135 

Brazier,  The  Mousseron civ,  370 

Brazil,  Observations  in.    W.  M.  Roberts ex,  324 

Brazilian  Minerals,  Description  of  some xlviii,    47 

Bread  and  Biscuits,  Improved  Manufacture  of.     Pdteut xiv,  405 

Flour  of  different  Countries.     R.  D.  Thomson xxxvii,  129 

Composition  of Ixi,  122 

found  at  Pompeii Ixxiv,  409 

from  Wood xix,  430 

Greek cvii,  208 

of  Philadelpliia,  Chemical  Examination  of  bakers'.     Wetherill lix,  386 

-making.  Improvement  in.     Patents xxiv,  135  ;  xxvii,  108 

Meat ex,  141 

Soda xxiv,    71 

Sulphate  of  Copper  in xiv,  188 

Break-circuit  for  Chronographs,  Magnetic.     S.  W.  Robinson.. Ixxviii,  210 

Breakwater,  Norton's  floating xxxvi,  181 

Parlby's xxxvii,  145 

Plymouth xxvi,  427 

Tayler's.     J.  E.  Reid Ixxiii,    19 

Breakwaters Ixxv,  230 

andsea  Walls.     J.  S.  Russell xliv,    13 

Artificial.    A.  G.  Findlay 1,      8 

at  Algiers.     Poirel ". xxix,  177 

Recoil Ivi,     5 

Transverse  Sectiims  of.     EUwood  Morris xxiii,    10 

Breathing.     M.Faraday xvii,    65 

Quantities  of  Air,  Carbonic-acid,  Heat,  etc.,  accompanying c,  358 

Quantity  of  Air  reciuired  for xxvii,  414 

Breed's  Mode  of  Bookbinding  with  Caoutchouc,  Report  on xxvii,    67 

Brett  and  Little's  Electric-telegrai)ii xliv,  358 

Brewing " i,  141 


?A 

Brewing.     Patent xvi,  105 

Cooling  Worts  for ii,  lus;  vi,  oTo;  vii,  279 

Henry  .Sully ii,  245 

(See  LiquoriM,  Liquors,  etc. ) 

Brewster,  Sir  David,  Resolutions  upon  Death  of Ixxxv,  422 

Brick  and  tile  Arches,  Strength  of.     Thos.  Cubitt xxxiii,  3.!o 

Machine,  Marquis  of  Tweeddale's xxix,  140 

Beam,  Exiierimental xxvi,  136 

-dust  Cement.     F.  B.  Allies xciii,    15 

-kiln,  Steam.     II.  AV.  Adams ci,  161 

-kilns.  Improved.    S.  R.  Bakewell iv,    .55 

Machine xxvii,  215:  xxix,  353:  Ixii,    65 

A  portable Ixxxviii,  392 

Chambers' Ixxvi,  285 

Chambers  Bros.  &  Co  's  Archimedean ci,  388 

Ilarman's.     II.  IIow.son Ixii,  345 

"Wagner's Ixvi,    67 

Pat'hts V,  .363  ;  vii,  328,  420  ;  X,  243  ;  xi,  26  :  xvii,  411 ;  xx,    37 

Press,  Culbertson's,  Report  on xliv,    47 

-pressing  Machine.     Fotent '. xx,    38 

"Walls,  Evil  Effects  from  dolomitic  Lime  in.     II.  Pemberton cvi,    52 

Incrustatiuns  on.     Wm.  Trautwint* cv,  259 

Bricks  and  brick-making  Machinery.     Cyrus  Cliambers,  Jr cxv,    17 

Bituminized cxx,  200 

Burning,  Artificial  Fuel  for Ixiv,  139 

Dilapidation  of cxvii,  46.J 

Egyptian Ixxxii,  412 

Fire-.    Patent xxvi,    51 

for  Furnaces xlix,  .>56 

from  Egyptian  Pyramids,  Unburnt xxxvi,  181 

Hollow..'. .' liii,  3n4 

for  Arches xix,  168 

Porous cxiii,    57 

Resistance  of,  to  a  cru.^hing  Force.    G.  S.  Greene,  Jr xcv,  332 

Slag-  and  Stones,  Moulding Ixi,  410 

Strength  of  solid  and  perforated.     Ilorner  &  Molesworth Ixii,  332 

Tiles,  etc.,  Process  for  making xxvi,  104 

Unburned,  and  factitious  stone vi,  233 

used  by  the  Ancients  for  fluted  Columns vii,  245 

Brickwork,  Expansion  of xl,  145 

Salting  of.     J.  A.  Davies Ixxiv,    60 

Bridge  Building,  American  cvii,  2oo 

considered  normally.     J.  W.  ^lurpliy xcvi,  242 

Expeditious,  over  the  Blackwater,  Ireland xxxix,  36s 

Construction.    J.  W.  Murphy Ixvii,  145,  241 

W.  E.  Merriir. Ixxxix,  .S2.s 

Economical,  Remarks  on.     Roberts xlix,  287 

iulS69 ...  Ixxxix,  100 

Contracts Ixxxv,  302 

Engineering,  Ingenious,  in  Holland xcvi,      3 

Inspection.     W.\S.  Thomson cxv,  161 

-pier  Cylinders,  Cast-iron,  Fracture  of.     Trautwine xcv,  302 

Specifications.    Jos.  M.  Wilson c,  116 

Ti'avel  in  London cxvi,  231 

Bridges.     Hosking xxxvi,    ."sO 

and  Aqueducts.  Abstract  of  a  Lecture  on.     Yignoles xxxvi,    2;; 

Culverts,  Angle  of  wing  Walls  of.     Elhvood  Morris xxix,  290 

Ferries.    T.  P.  Jones.... xiii,  412 

Subways  across  Carriage- way.s Ixxvi,  245 

Arch-bridges. 

Algerian  cast-iron Ixxxii,  163 

Aqueduct,  Cast-iron  tubular,  at  Wa>hinston,  Meigs' Ixxvi,  241 

Ballochmyle,  over  the  River  Ayr.     M'Candlish 1,  365 

Biackfriais,  Report  on.    Walker  and  Burges xvi.  283,  342 

New  Blackfriars Ixxxviii,  19,  385 

Blackwall  Railway xlviii,  175 

Concrete ". Ixxxvii,    76 


Bridges. — Uov  tiu  nr.d. 

Arch-bri'lffes,  Cuiicn;t»',  at  (ti-IsoUi's,  Franct-.     Lobriui xxxv,  163 

Dt-e \ xlvii,    83 

Diiitingvale,  Sheffield  and  Manchester  Railway xlii,    30 

Doiwo CV,  276;  cvii,  207 

Foniiulii  for  proportioning  Arches  for.    J.C.Traiitwiuc.lxviii,  301 

Hutehcsontown  Ixxxv,  365 

Illinois  and  St.  Louis..  Ixxxvi,  147,  311;  Ixxxviii,  3ti3;lxxxix, 

7.5,  14.-),  217  :  xc,  221 ;  xci,  73  ;  xciv,  230  ;  xcvi,  222..  295 

Fladand  Pfeifer Ixxxvii,    27 

Eads'  Report  on : Ixxxvi,  225 

Proposed  Mode  of  sinkini?  the  Piers  for  the.    Eads, 

Ixxxvi,  248 

in  Australia.    Bates'  Patent Ixv,  .300 

Iron  arched  Bridges  on  Pennsylvania  R.  R.    II.  Haupt  .xlviii,  181 

London.    Cliris.  Davy ' xiv,  205 

Lavvford Ixxxviii,    li9 

Mode  of  proportioning  stone  Bridges.    J.  C.  Traut\vine...lix,    14 

Oblique,  Intersection  of  the  Joints  of  an Ixxx,  175 

Philadelphia:  Chestnut  street.     S.  Kneass Ixxix,  413 

Superstructure  of  the.     S  Kneass  ..Ixxxix,    92 
Thirtieth    street,  Pennsylvania    Railroad.     Wilson. 

Ixxxix,  198 

Rofal  Border,  over  the  Severn.    G.  B.  Bruce li,  30.5 

Sadler's  Jniprovenients  in.     Pahht xlvii,  295 

patent  balance  Bridae xlvii,  296 

Tewkesbury  cast-iron,  over  the  Avon.  AV.  S.  Moorsom..xxxvii,  230 

Theis.s.     Cezanne Ixxii,  1,  83,  145,217 

Victoria,  at  Pinilico Ixxii,    32 

Wear xxxv,  332 

Wellincfton,  at  Leeds xxxvii,  373 

Westminster,  The  new Ixxiii,  303 

Whitadder xxxvii,  372 

Arch-truss  and  Suspension,  A  new  System  for.    S.  W.  Robinson, 

Ixxvi,  145  ;  Ixxvii,  1.52 

Building  and  Transporting,  Champion's  Mode  of Ivii,  200 

Camber  in.     A.  P.  Boiler! Ixxxi,  289 

Cambered,  w.  the  Arcli.     De  Volson  Wood Ixxxii,  ^15 

Combining  Girders  and  suspension  Chains  in.    P.  W.  Barlow. Ixv,  301,  381 
Composite-bridges.   The  "  Connecting  Railroad  "  atGirard  avenvie, 

Philadelphia '. Ixxxiii,    83 

Alterations  to  the,  and  Foundations c,  373 

Long's xlv,  202,258 

See  below,  Girder-hridfjefi,  Wooden  or  Frame. 

Corps  Imperial  dcs  Fonts  et  Chavssces.    G.  R.  Burnell Ixxviii,  3,    73 

Draw-bridges.     St^el  Swing-lnidge  over  the  Sankey  Canal Ixxix,  298 

Hydraulic  Swing-bridge  over  the  Ouse.     Armstrong. ..Ixxxiii,  239 

Leach's  Suspension  Railway.Btidg xxxiv,    31 

Experimental  Models  for * xliv,    44 

Floating-bridge,  for  Frith  of  Tav xlviii,  2.59 

Saltasli  steam- .' xv,  416 

Flying-bridge xin,  414 

Lear-h's  Suspension  Railway  Ferry xxxiv,    30 

for  Approaches  to  Centennial  Exhilntion  Grounds ci,  294 

Foundations  of.     Thos.  Page Ixxvii,    21 

Mode  of  Founding  the  Piers  of  the  Ohio  &  Pennsylvania 

R.  R.  Bridge,  at  Pittsburgh.     Roberts Ix,  291 

Pneumatic.   O.  Clianute....'. Ixxxv,  387;  Ixxxvi,  17,    89 

W.  S.  Smith xcv,  415 

Specifications  for  Masonry  of  a  Street-bridge  in  Pittsburgh. 

Wilson .■ c,  116 

rndersunk  for.    C.  I.  Spencer Ixviii,  366 

Girder-bridges. 

Accidents  to  a Ixxxviii,    82 

Allegheny  River Ixxxv,    30 

Ashlaluila  bridge  Disaster civ,  131 

Baltimore  &  Su.sque!ianna  R.'R.,  Miilholiand's Ixxvi,  245 
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Bridges. — Continued. 

Girder-bridges,  Barmouth,  North  Walls Ixxx,  424 

Barren  River.    (Notice) Ixxvi,  245 

Big  Black  River,  Destruction  of  the.    W.  I^.  Morris c,    41 

Bollman's  iron  suspension  railroad  Bridge.     H.  Haupt...lix,  289 

Boston  &  Worcester  R.  11.  (Iron.)     E.  S.  Philbrick Ixxi,  15r> 

Bowstring  Girders,  Wrought-iron  for xlvii,      1 

Charing  Cross.    11.  Hayter Ixxvi,  237 

Charlemagne's,  over  the  Rhine cxvi,  289 

Chester,  Failure  of xliv,  149,217 

Cincinnati  andNewport •. Ixxxvii,    77 

Cleveland,  High-level.    J.  F.  Holloway Ixxxix,  364 

Connecticut  River,  at  Warehouse,  Large  iron  railroad. Ixxxi,  235 

Council  Bluffs  and  Omaha Ixxvii,  168;  xciii,    75 

Davenport,  The  Draw-span  of  the xciv,      5 

Dinting  and  Mottram,  Reconstruction  of  the.    Wm.  Fair- 
bairn Ixxv,  368 

Don,  on  the  Northern  Railroad,  England xlvii,  3,    82 

Dubuque Ixxxvii,    73 

First  Steel,  in  America,  over  the  Missouri cvii,  349 

Great  Forth Ixxix,  235;  Ixxxii,    97 

Green  River.     (Notice) Ixxvi,  245 

Harlem Ixxxiv,  19,  227 

Harper's  Ferry  (Bollman  truss) Ixxvi,  244 

Hartford  &  New  Haven  R.  R.  (Iron) Ixxxii,   60 

Howe's  patent  truss.     L.  M.  Prevost,  Jr xxxiii,  289 

Iron  truss,  for  Railroads.    A.  P.  Boiler Ixxxix,  107 

Merrill  on.     C.  F.  Johnson,  Jr xciii,  316 

Jackson,  Remarks  on  the.     S.  H.  Long x,  110,  231 

Kansas  and  Missouri Ixxxix,  293;  xc,  291 

Kansas  City •. Ixxxiii,  366;  Ixxxviii,  179 

Opennig  of Ixxxviii,  177 

Kentucky  River.     W.  F.  Sellers cvi,  141 

Keokuk  and  Hamilton xcii,    47 

J.  S.  Smith xcii,  249;  xciii,  188 

Lattice  iron.    Jas.  Thomson xxxvii,  229 

Wrought-iron,  near  Dublin,  Ireland xxxvii,  370 

Launching  a,  in  France cix,  421 

Lehigh  River,  at  Bethlehem Ixxxv,    11 

Loch  Ken  Portpatrick  Railway.     E.  L.  J.  Blythe Ixxiv,    76 

London,  Failure  of  a li,    85 

(Victoria) Ixxxii,  350 

Louisville Ixxxiii,  368  ;  Ixxxv,  245;  Ixxxviii,  217  ;  Ixxxix,      3 

Medway,  Foundations  of .'. , Hi,    78 

Mersey Ixxxii,    78 

Monongahela,ontheBaltimore&OhioIl.R. (Fink truss). Ixxvi,  244 
Morrisville  StatWni,  Pennsylvania  R.  R.,  New  York  Divis- 
ion, Specifications  for  Superstructure  of.    Wilson c,  118 

Nashville,  across  the  Cumberland  River.     Vaughn xcii,    51 

near  Allentown.  Pa.  (Iron.)     E.  Morris Ixiv,  264 

Newark  Dyke,  England Ivi,  156 

Niagara,  at  Buffalo Ixxxiii,    83 

International xcvi,  147 

New xcii,      4 

Omaha Ixxxvii,  168,  xciii,    75 

Philadelphia,  Callowhill  street Ixxxviii.  9  ;  xcv,  364 

Columbia  avenue,  near  Peters'  Island.   J.  (J.  Traut- 
wine xviii,    73 

Girard  avenue xcv,  361 

Hering  &  Clarke xcvii,  179 

Lan.sdowue  Valley.     J.  M.  Wils  m ci,    17 

Market  street,  Burning  of  the,  Nov.,  \%1T> c,  375 

on  Pennsylvania  Central  R.  R.,  1861 Ixxvi,  243 

South  Street xcvii,     4 

Compressed  Air  iri  the  tubular  Foundations 

of.     Stauffer xciv,  320 

Conical  Arches  in.    Stauffer cvii,  191 

Fall  of  the  western  Approaches  to cv,  282 
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Bridges. — Con  tinned. 

Girder-bridcjes,  Poughkeepsie xcvii,    70 

Plate-iron  Girder H,  230 

Providence  new  railroad Ixxxv,  289 

Providence,  Hartford,  and  Fislikill  Railroad  (Timber. )    A. 

F.  Wilder Ixiv,  158 

Quincy  railroad Ixxxvi,  364 

Khine  railroad,  at  Kelil Ixxi,  378 

St.  Louis,  Proposed Ixxxiv,  178 

Saltash,  on  Cornwall  Railroad Ixxi,  165 

Central  Pier  of .     R.  P.  Brereton Ixxiv,    73 

Shannon,  at  Portumna  (cast-iron) xxxvii,  372 

Steubenville.    J.  H.  Linville Ixxxviii,    89 

Susquehanna,  on  the  P.  W.  «fe  B.  R.  R Ixxxiii,  6,  239 

Tay cv,  132 

Tees Ixxxix,    83 

Tovvne's.     T.  A.  Beard xxix,  17& 

Tubular-bridges. 

Britannia,  across  Menai  Straits xlviii,  262  ;  xlix,    73 

Robt.  Stephenson xli,  240 

E.  Hodgkinson xlii,    85 

Pasley xliv,  301 

Abstract  of  Results  from  Experiments  relating 

to  the  proposed.    Wm.  Fairbairn xlii,    24 

Deterioration  of  the  tubular  Girders  of  the...cvi,  13H 

Experiments  at  Blackwall xliii,  303 

History  and  Construction  of.    G.  Grove li,  299 

Opening  of xlix,  372 

Progress  of  Work  on xlix,    73 

Roofing  the lii,  235 

Brunei's,  over  the  W^ye  (Tubular  and  suspension). liii,    12 

Conway xlvii,  157  ;  xlv,  398 

Stress  on  the  Tubes  of Ixxiv,  313 

for  the  Straits  of  Dover xlv,  295 

Resistance  of  vertical  Plates  of.     H.  Haupt Ivi,  217 

Strains  in  the  Interior  of  Beams  and Ixxv,  132 

with  Warren  Girders  on  the  Pennsylvania  R.  R Ixxxvil,  366 

Wooden  or  Frame. 

Long's.     PatevtH ix,  2.31,  380 

Brace.     Patent xxviii,  328 

and  Suspension xxxii,  175 

See  Composite  Bridges,  Lonff's.x\v,  202,  258 

"Jackson" ix,  231;  x,  110 

Suspension.     Patent xxviii,  325 

Observations  on.    S.  H.  Long x,  252 

Iron-bridges cix,    56 

American.     Z.  Colburn Ixxvi,  240 

andGirders,  Effectof  Vibrations,  etc.,  upon.  Fairbairn. Ixxiii,    22 
Strength  of  Materials  for.    Geo.  Buchanan..xlvi,  1, 152 ;  xlvii,  223 

Bridge-rails xliii,  374 

Long-span  Bridges Ixix,  230:  Ixxvi,  235 

G.  K.  Warren  &  W.  W.  Evans Ixxxix,  234 

A  Summary.     DeY.  Wood Ixxxvii,  225 

Natural  Bridge  in  Tennessee.     J.  C.  Trautwin© xxviii,    82 

Pneumatic  pile  Bridge,  at  Savannah.     J.  Bennett Ixxii,  217 

Pontoon  Bridge,  Insistent 1,  304 

Equipage,    Patent xxxii,  139 

Railroad.    Proposed  Bridge  across  the  Hudson,  near  New  York..xci,  152 

at  Port  Clinton Ixxxvi,    15 

Breaking  of xlix,  151; 

Deflection  of xlix,     7 

Great  Spans  in Ixix,  2.30 

Ilerron's  Model  of  a xliv,    44 

Iron,  Testing  in  Prussia Ixxvi,    94 

pipe,  in  alluvial  Districts,  for Ixxv,  168,  233 

bridge  Drills.     Ellwood  Morris Ixiv,  304 

Rapid  Corrosion  of  Iron  in.     Wm.  Kent xcix,  437 

Report  of  Jurors,  International  Exhibition  of  1S(>2 Ixxv,  159,  228 


'BTi(\ges.—Co)itv}'!ii'fJ. 

Street-brkl.L'e  tor  foot  Passpiifrers Ixxxiv,  364 

in  Pitt.sl>ur«:h,  Specifications  for  Masonry  of.    Wilson c,  116 

Submerged,  under  East  River,  a xciii,  368 

Suspension-bridges Ixxxiv,  171 

J.  C.  Trautwine Ixxi,    22 

A  new  System  for.    S.W.Robinson Ixxvi,  145 

and  arch" Truss,  New  System  for.    S.  W.  Robinson Ixxvii,  152 

Avon ! xxx,  201 

Brunei's,  at  Clifton,  Somersetshire xxviii,  2H4 

over  the  AVye.     Tubular  and  Suspension :....liii,    12 

•  Chains  of.  Size  of  link  Pins  for.    Chas.  Fox Ixxx,     8 

Chelsea,  Construction  of.    Geo.  Pane Ixxvi,    73 

Comparison  of  Wire  and  bar  Iron  for xvi,    52 

Construction  of.    Le  Blanc xxxv,    95 

Dredge's  improvements  in  the.    Western xxx,  201 

Cornwall.... Ixxxv,  361;  Ixxxvii,  165 

Danube xxvii,  140;  xxxviii,  370 

Deflection  of.     H.  Cox Ixxii,  154 

Delaware  River,  at  Philadelphia.    H.  Orr xci,  3;  xeii,     4 

Disturbances  of.    Lukin  &  Conder Ixiv,  231 

East  River Ixxxiii.  ;:i7t) :  Ixxxiv,  242,  305;  Ixxxv,  150,  367  ; 

Ixxxviii,  8S.  147,  361 ;  Ixxxix,  222  ;  xc,  219 ; 

74;  xch,  147,  222;  xcv,  139,  293 xcvi,  223 

Borings  for  the Ixxxiv,  227 

Caisson  of  the xci,  364 

Lime  Lights  in  the xc,  32,  217 

Cost  of.... T evii,  28H 

Freiburg .xx,  199;  xxvii,  141 

Geneva iii,  211 

Hammersmith.    C.Davy v,  218 

Hungerford xl,    82 

Japanese xcvi,      4 

Lambeth Ixxv,    85 

Menai iii,  13S  ;  xxxvii,  371 

Effect  of  Wind  on.     Provis xxxiii,  210 

Stability  of  the xxiii,    56 

Messina  Straits Ixxvii,  305 

Montrose.    J.  M.  Rendel xxxiii,  116 

Jslagara xlv,  335;  xcv,    79 

P.  W.  Barlow Ixxi,  16,  89,  160,  237 

Condition  of.    Roebling Ixx,  361 

Passage  of  first  Locomotive  over lix,  233 

Foot-bridge Ixxxiv,  277  ;  Ixxxv,  292 

Pesth r. xlvii,  300 

Prague,  Large  iron Ixxxii,    60 

Remarks  on  ^ xvi,    54 

Rigid,  Construction  of  a.     Kopcke ._ Ixxi,  361 

Roche-Bernard,  Repairs  to  the.    Xoj-on...'. Ixxi,  95,  145,  227 

St.  Petersburgh iii,  211 

Triangular xci,    74 

Victoria,  at  Lochabar.  Scotland.  Opening  of xlix,  302 

Williamsport.    A.  P.  Boiler Ixxxi,  217 

Yarmouth,  Case  of  the xl,  296 

Suspension  Girders  for Ixxii,  289 

System  for,  with  stilfening  Truss,  New  Theory  of.    A.  Jav 

DuBois ; cxiii,  117,  i61,  241 

Vast Ixxxiv,  217 

See  Arches,  Beams,  Chains,  Cables,   Girders,  Rafters,  Strength  of 
MateiHals,  Strv.ts.  Truss,  etc..  etc. 

Briefs  Apparatus  for  making  mineral  Waters xhi,  134 

Briggs,  Robert,  Retirement  of,  as  Editor  of  Journal ciii,  1*48 

Obituary  Xotice  of cxiv,  240;  cxv,  229 

Brindley,  James,  Biographical  Account vii,     1 

Brin  Process  for  Oxygen cxii,  154 

Brine,  Utilization  of.! Ixxviii,  22;  Ixxx,    70 

British  Patents.  Designs  and  Trade-Marks  Act  of  1883,  etc.    G.  Morgan 
Eldridge oxvii,  199 
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Brittanla-ware,  Making  Vessels  of.     Patent,  M;ux'h,  18;]4 xviii,  198 

Vessels  made  by  Steam xxii,  430 

British  and  American  Koyal  Mall  Go's  Steamsliip  "Hibernia," xxxv,  421 

Association,  Address  to.   David  Brewster 1,  346 

Meetings  of  tlie. 

xxii,  133;  xxii,  334;  xxv,  69;  Ixix,  115  Ixix,  202 

Proceedings  of. 
xiv,  62;    xiv,  129;  xxvi,  394;   xxxi,  57;   xlvi,  349; 
xxxvi,  418  ;    xl,  203  ;    xl,  277  ;    xliv,  256  ;    Ivi,  341  ; 
1x1,53:1x1,117;   Ixi,  202  ;    Ix,  405  ;   Ixxiii,  44  ;  Ixxii, 

309;  Ixxv,  129;  Ixxv,  208 Ixxv,  357 

Enterprise  abroad xxv,  431 

Institution  of  Civil  Engineers xxii,  142;  xxxvii,  372 

Musenra,  Electric  Light  at  the evil,  408 

scientific  Progress.  Chinese  Keasons  for ciii,  216 

Brivet,  The  Port  of civ,    11 

Brome  or  Bromine  in  sea  Water iii|  278 

Bromine  and  Iodine  from  kelp  ISoda,  Extracting xlii,    60 

in  analytical  Chemistry,  Use  of xciv,    84 

Place  of  Chlorine  in  Analysis,  Use  of xcii,  287 

Preparation  of.    Bussy xxiv,  182 

Bronze,  Aluminum- Ixxi,  192;  Ixxvi,  325 

Cluistofle Ixviii,    62 

Bismuth- cvi,  282 

Analysis  of xxi,  362 

Casting  in liv,  316 

Coinage  in  France xxiii,  406 

for  philosophical  Instruments,  Aluminum-.    A  Strange Ixxv,  414 

Statues,  etc..  Golden \ Ixxiv,  131 

telephone  Lines cxvi,  220 

Imitation  of.     De  Claubry xx,    49 

Malleable cix,  399 

Manganese civ,  369;  cv,  423 

New xcii,  228 

on  cast  Iron,  Imitation  of xix,  357 

Sheathing  for  Ships,  Patent xx,  206 

Siliceous cxx,    45 

The  Worldng  of Ixxxix,  286 

Bronzes,  Bierman's  wolfram cix,    63 

Chinese  and  Japanese xcviii,    74 

Electro-cast Ixxxiv,  202 

Locating  the  strongest  of  the.     Ernest  H.  jobbins cxvii,  88,  184,  260 

Use  of  Oil  to  prevent  Discoloration  of Ixxxix,  303 

Bronzing  brass  Articles ii,  123 

cast  iron  Articles xix,  357 

Casts,  etc xxvii,  197 

Chinese  Mode  of xxxviii,  356 

Copper cxii,  155 

different  Metals ,..xlr,  434 

Electro-  xiv.,  387;  Ixxxv,  368 

fusible-metal  Medallions.     Verby  iv,     7 

Galvanic xxxvi,  356 

Liquid ex,  214 

plaster  Fignres,  etc.    T.  P.  Jones ii,  154 

Process  applicable  to  Porcelain Ixxxviii,  157 

Brooks'  Insulator Ixxxiii,  375;  Ixxxvi,  82;  xciv,  300 

in  England Ixxxvi,    15 

F;ance xxxv,  149 

Broom  and  tool  Holder Ixxxviii,     9 

Broom.s,  Piassava Ixxiii,  107 

Brossen's  Comet,  Spectrum  of Ixxxvii,  296 

Brossette  &  Co.'s  Process  of  silvering  Mirrors Ixxi,  253 

Broth  for  the  Sick,  A  new.     J.  Liebig Iviii,  401 

Brown  &  Sharpe's  American  standard  wire  Gauge Ixix,  392 

sheet  metal  Gauge Ixxxv,  145 

Browne's  hydraulic  Level xxx,  285 
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Browning  gun  Barrels xxv,  194 

Browning's  Spectroscope xc,  14'J  ;  xci,  153 

Brown's  gas  vacuum  Engine xv,  274 

ice  Boat.     H.  Hbwson Ixii,  283 

metallic  Lighthouses xxiii,    55 

pneumatic  or  vacuum  Engines v,    20 

revolution  Indicator xcviii,  289 

Velocimeter xcviii,  299 

Brunei's  suspension  Bridge xxviii,  284 

Bunton's  ore  dressing  Frame xliv,    71 

Brush  Machine  in  England cix,  418 

Brushes,  Fibres  for Ixxviii,  279 

for  Shaving,  etc.     Fot/mt,  Sept.,  1827 vi,  374 

Report  on  Thum's  Varnish- Iviii,    66 

Bryson,  William,  Presentation  to Ixxxiv,  417 

Bubbles,  Explosion  of cxii,  468 

Soap-,  Peculiar  Mode  of  i)roducing.     F.  Plateau Ixxiv,    99 

Buchanan  &  Toucey's  locomotive  Boilers Ixxxiv,    17 

Bude  Light xxii,    70 

Buffer  for  Pv.  R.  Cars xxii,  278 

Buffers  and  Springs,  Caoutchouc xlix,  156 

for  railroad  Trains Ixv,  :  78 

Building,  Afire-proof.    John  Travers xlii,  337 

in  England  1850,  Great  Exhibition li,  185 

New  York,  An  iron  fire-proof Ixxxiv,  228 

Paris,  A  nine-storj' Ixxxii,  423 

Materials,  Corrugated xcvi,    81 

Decay  and  Preservation  of.    D.  T.  Ansted, 

lxx,93;  Ixx,  155;  Ixx,  217 

employed  by  the  Romans.    C.  T.  Ramage viii,    85 

Experiments  on xcv,  152 

Haggett's  improved  Mode  of  shajjing xcvi,    79 

in  tlie  Tropics,  Decay  of.     Win.  Heatli Ixxx,  257 

Preservation  of.    F.Kuhlman Ixxvi,  383 

Regulations,  French vi,    50 

Stones  and  Fire xcv.  291 

underwater.  Method  of.    J.  Moffat Ixxix,  295 

Buildings,  Bound's  fire-proof xcvi,  288 

by  hydraulic  Pressure,  Lifting  brick lix,  271 

Cast-iron xxxv,    71 

Construction  of  fire-proof xli,  153 

L  Bonomi  viii,  239 

Dampness  in xlii,  141 

Fire-proof Ixxxvi,  230 

in  unhealthy  Situations xxviii,    68 

Incombustible  Comi)osition  for.    M.  Pew iii,  356 

Iron XXX,  198 

Moving xiii,  420;  Ixxxix,    89 

brick.     C.  S.  Close c,  178 

Remarks  on  Competition,  Plans  for xx,    63 

etc..  Defacing xxv,  415 

Bulkheads  for  Iron  Steamships,  Arched Ix,  214 

in  Steamships,  Athwartshi]).     C.  H.  Ilaswell Ixi,  256 

Bullet  from  a  Gun,  Preventing  the  Discharge  of  a xii,    69 

-making  Machinery,  Conical ixiii,    51 

Bullets  by  rolling,  Manufacture  of  leaden xxxix,  357 

nielted  by  Impact,  Leaden... xci,  158 

Bung-cutting  Machine xii,  lOfi 

Bunsen  Battery,  Improvement  in  the cxvi,    25 

Burner,  A  non-retreating ci,      8 

Bunsen's  Pump,  Cryophorus,  etc.,  with Ixxxix,  300 

Buoy,  Electric Ixxx,  422 

Improved  Life-    Beadon xxxvii,  278 

Buoys,  I^eacons,  etc..  Construction  of.    G.  Herbert Ixi,    79 

Constructing.     Patent,  March,  1843 xxxvii,  240 

Courtoiay  automatic  whistling- cviii,  278 


41 

Burette  for  volumetric  Analysis Ixxxix,  295 

Bur<;ess  portable  mechanical  Blow-pipe.    Isaac  Xorris,  Jr cix,  214 

Burglary,  ►Scientific Ixv,  395 

Burlington  Tunnel.    S.  Huntington,  Jr Ixxiv,  374 

Burk's  Plan  for  propellinj?  canal  Boats,  Report  on xx,  155 

Burner,  Bunsen-,  A  non-retreating ci,      8 

Gas-,  Economic xliv,  131 

Laboratory,  New civ,  296 

Magnesia,  New Ixxxix,    84 

Burners,  Gas-,  Arrangement  for xlv,  284 

Steatite Ixvii,  125 

Kerosene-,  Relative  Efficiency  of.     C.  J.  H.  Woodbury x<!vi,  115 

Lamp  and  Gas-.     Fatmt \ .' xliv,  192 

Burnett's  Mode  of  preserving  Timber,  Ileuip,  Linen,  etc xliii,    67 

Patent  for  ]neserving  Wood xxxvii,    9i> 

Burning  Bodies,  Illustrating  tlie  Gain  in  Weight  in Ixxxix,  304 

coal  Mines xxx,   t3s 

Burnishing ii,  288 

Sharpening  Razors  by.    John  Meer xi,  3()4 

to  improve  cutting  Instruments i,  55,  83 

Bnrstall  and  Hill's  steam  road  Carriage vi,  124 

Burt's  solar  Compass,  Report  on .">. xxxi,    97 

Buss  Governor xciii,  364 

Busts,  Copying,  Watt's  Machine  for , xv,  369 

Butcher's  Composition  for  coating  sheet  Iron.  Report  on Ixiv,  143 

Butler  mine  fire  Cnt-off.     II.  S.  Drinker cvii,  272 

Butter,  Adulteration  of,  Detecting civ,  .370 

Prize  for  a  Method  of ciii,  354 

Aroma  of cv,  133 

Economical xxiii,    71 

Extraction  of Ixxiii,  209 

Mode  of  preserving ix,  170 

Buttons.     Patents xiv,  104;  xv,    44 

New  Material  for Ixviii,  357 

Butyric  Ferment  in  tlie  coal  Period cix,  16T" 

Bytownite xciv,  153 


Cables,  Chain-.     (See  Chain  Cables. ) 

Rope- and  Chain-,  Strength  of .    John  Judge xii,    90 

Ropes,  etc. ,  of  Rubber.     Patent xiv,  340 

Telegrapli-.    See  Tderjraph. 

Cacao  Bean,  Theobromin  from  t4ie xxxv,  17& 

Cadmium.    B.  Wood Ixx,  112 

Alloys  of.     B.  Wood Ixxi,  23;  Ixxiii,  167 

Passivity  of. xciii,    13 

Caesium,  A  new  alkali  Metal Ixxi,  392 

and  Rubidium,  Metallic cxiv,  314 

Caffeine  in  Coffee-beans,  Amount  of.     A.  Vogel,  Jr Ixvi,  359 

Cage  and  siphon  Slide  for  Microscope,  Holman's  animalcule ex,  121 

Cailletet's  Apparatus  for  liquefying  Gases cv,  187 

Caisson  Gate,  Floating,  at  Plyniouth  Dockyard 1,  230 

for  repairing  Sea-valves  of  Steamships xxv,    59 

of  tlie  East  River  Bridge xci,  364 

Sliding,  of  Dockyard  at  Keyham.    W.  Fairbairn Iviii,    84 

Calamine,  Iron  Pyrites  and xxix,  358 

Calcimine xxx,  265 

Paint xxxiv,  406 

Calcination  of  the  Chlorate  of  Potassium xxxiv,  419 

Calcium-lights  upon  St.  Louis  Bridge-work Ixxxix,    75 

Calcium,  Chloride  of.  Luminosity  of.     Chas.  Tomlinson xxv,    66 

Preparation  of Ixvii,  121 

Calculating  by  Machinery xiv,  367 
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Calculating  Engine,  Babbage's.    J.  F.  W.  Herschel xi,  210 

Engines,  Remarks  on Ix,  391 

Machine xc,     8 

Nyptrom'8 li,  262 

Reflelt's xc,  146 

Machines,  Improvement  in cviii,  351 

Calculations,  Abridged .*. civ,  371 

Calculator,  Automaton xxxvii,  357 

Land  Surveyor's xxvii,  140 

Peale's Ixxxii,    61 

Calderhead's  Carpet-loom,  Report  on xxxiv,  103;  xxxvii,  110 

Caledonian  Railroad,  Cost  of  engine  Power  on liv,     6 

Calefier  and  Refrigerator,  Yandal's iii,    69 

Patent iv,  184 

Calendar,  A  Japanese  and  English Ixxiii,    48 

A  new  mechanical  Arrangement  for  a cxiv,  140 

Calender  or  other  Rolls,  Production  of  truly  cylindrical  Surfaces  for c,  377 

Calico  for  Coloring,  Mode  of  contracting  Fibres  of Hi,  204 

Printers'  Drying- stove viii,  354 

Mordant  for.    Francis  Davis xii,    52 

Plates,  Alloy  for Iv,    68 

Printing,  Patent. xviii,  342 

and  Dyeing.     Patent ii,    15 

Dyeing,  etc..  Mordants  used  in viii,     i 

Essay  on.     Parke vi,  169,222,  289,  381 

Fusible  metal  Plates  in.     G.  Engelmann ix,  345;  xii,    50 

Influence  of  Science  on.    Crace  Calvert Ixx,  193 

Preparation  of  Colors  for.     W.  H.  de  Kurrer 1,  327 

Calking  Boilers,  etc.,  Connery's  System  of xcviii,    15 

Callen  and  Ripley's  multiplying  rotative  Power Ivi,  117 

Caloric.    See  Heat. 

Calorific  Intensity  of  solar  Rays.     Crova ciii,  351 

Syntheses,  Pictet's cix,    58 

Calorimeter,  A  new.    W.  L.  Hooper cvii,  129 

Calotype  or  photographic  Process xxxiii,    89 

Process  of  Photography.    G.  S.  Cundell xxxviii,    43 

Calotypes,  Mode  of  taking  Positive xl,  216 

Calves,  Mode  of  feeding xxii,  4J.5 

Cambria  Iron  Work.s,  Accident  at , xcvii,  232 

"Camel"  Engine  of  Ross  Winans.    J.  S.  Bell cvi,  246 

Camels,  Endurance  of.    De  Blaineville  xxv,    62 

Gameo-cutting  and  mosaic  Work.     C.  II.  Wilson xxxiii,  250 

Cameos,  Manufacture  of  shell xliv,  284 

Camera,  Binocular,  Account  of  a xlviii,  159 

Copy  of  Chart  by  single  distorting  Lens,  Correct.    R.  H.  Bow..lxxvii,  408 

Obscura,  Image  formed  on  ground  Glass  of.    A.  Claudet Ixvi,    54 

Kolij's  improved Ixxv,  419 

Prismatic,  Smith's xxxvii,  196 

Solar,  Principles  of  the.    A.  Claudet Ixx,  262 

Cammell  and  Go's  homogeneous  cast  Steel Ixxvii,  212 

Campbell's  Boilers.    W.  B.  Le  Van cix,    42 

spirit  Level,  Report  on xviii,  386 

Camphor,  Action  of  Iron  upon xxvi,  330 

Eddies,  The cviii,  279 

Motions  of,  on  the  Surface  of  Water xc,  152 

J.  Henry xciv,    16 

Camphoric  Acid  and  some  of  its  Combinations.    R.  Fairthorne Ixxxviii,  142 

Canal,  at  Milan,  Proposed  circular cix,  281 

-boat,  Irish  iron  passenger.     Williams xxxi,  140 

-boats  at  hitrh  Speed,  Experiments  with xxiii,  223 

Best  Form  of xix,  276 

Improved.     Patent xxv,  118 

Jas.  Stott iv,  117 

into  railroad  Gars,  Converting.     Patent xxi,  418 

Propelling.    D.  Gordon vii,  396 

Mode  of,  by  a  submerged  Chain.    Patent. ii,    14 
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Canal-boats,  Propelling,  Report  on  Bink's  Plan  for xx,  155 

Robertson'ri  ])ateiit  chain  Propeller  for Ixix,  200 

Raislnj;  or  Lowering.     Patent ix,    14 

Report  on  Townsend's  Method  for.  ...iii,  101 

Rapid  movement  of xii,    92 

(See  also,  Boats,  lUiiud.) 

Chesapeake  and  Ohio,  Tunnel  on  the.    E.  Morris xxvii,    24 

Commissioners  of  New  York,  Report  of.    Jan.,  1S41 xxxii,    87 

of  Pennsylvania,  Reports  of.     1846-1850, 

xliii,  145  ;  xlv,  I'lil,  321;  xlix,  82  ;  li,  161 

Dismal  Swamp,  The Ixxxiii,  367 

Erie,  Enlargementof  the Ixxxiii,  367 

from  Basle  to  Strasbourg xxvi,  213 

Lifts.     Jas.  Green xxviii,  134 

on  Grand  Western  Canal.    Jas.  Green xxvii,  138 

Lockage  in.  Transfer  of  Water  by.    S.  C.  Walker. xvi,  217 

New  System  of xxxi,    68 

Lock-gates,  Strain  on.    P.  W.  Barlow ^ xxiii,  396 

Framing,  without  Iron xxviii,  357  ;  xxix,    71 

Locks.     W.  A.  Provis xxiii,  218 

Balance-,  or  Inclined  Planes ii,  91,    95 

Comparative  Expense  of  different  Kinds  of ii,  325 

Improved.     Fatents xv,  111 

Lowthorp's  Wicket-gate  for.  Report  on xliii,  269 

(See  above,  Canal-boats;  Lifts.) 

Mahoning,  Notice  of xix,  297 

Michigan  and  Illinois,  Deepening  the.    S.  W.  Robinson Ixxxv,  110 

Navigation,  New  York  State  Prizes xciv,  223 

Improvements  in '. xcvi,    33 

in  Winter xxxiii,  215 

(See  Canals,  Steam  Navigation  on. ) 

Passage  on  a  Level  of  a  Torrent  across  a Ixxv,    25 

Pennsylvania,  Wire  suspension  Aqueduct  of,  at  Pittsburgh xl,  306 

Wooden  Aqueduct  of,  at  Pittsburgh.    J."C.  Traut- 

wine ! xxxiv,      1 

Preston  a,nd  Kendal,  Steam  on  the Ixi,  159 

Reservoirs,  Siphon  and  Water-gate  for.    S.  H.  Long iii,  350 

Sandy  and  Beaver,  Notice  of xix,  297 

Report  on  the.    E.H.Gill xxi,    23 

Schuylkill  Navigation  Company,  Business  of,  1815-1824 xxi,  431 

Opening  the  enlarged xlii,  434 

Report  by  Managers  of xli,  157 

Report  of  the  Engineer.    Edward 

Miller xli,  236 

Ship,  across  France Ixxxviii,    81 

between  Caspian  and  Black  Seas xciv,  4;  ci,  366 

New  York  and  Newark Ixxxviii,  220 

the  Rhine  and  Maas,  International cvii,  416 

Cape  Cod.    J.  P.  Frizell xci,  386;  xcii,  41,  221 

Chesapeake  and  Delaware,  Thirty-fifth  Report  of  the lix,  163 

Wheel  for  raising  Water  on Iv,    93 

Corinthian  Isthmus xcvii,  359 

Darien cvi,  136 

Helder,  or  Great  North  Holland.    G.B.W.  Jackson. xliii,371;  xliv,    10 
Interoceanic,  across  Central  America.    J.  E.  Nourse, 

xcii,  97,  161,  305,  377  ;  xciii,  305 ;  xcv,    89 
via  Rivers  Atrato  and  San  Juan.     J.  C.  Traut- 

wine...lvii,  145,  217,  289,  361 ;  Iviii,  1,  73, 145,  217,  289 
via  Rivers  Atrato  and  Truando.     E.  W.  SerrelL.lx,  289 

via  Valley  of  the  Atrato.    F.  M.  Kelley Ixii,    83 

Liverpool  and  Manchester,  New xxi,  138  J2» 

Nicaragua.— Canal  via  the  Nicaragua  Route.    Howard. ..Ixxxvi,  105 

Michel  Chevalier xliii,  304,  361 

Nicaragua  Ship-canal  Route,  Survey  of.    O.  W.  Childs, 
Ixxxix,  380  ;  xc,  39,  98,  166,  238,  325,  393 ;  xci,  25,  249, 

Also  see  Note xci,  363 

of  the  Netherlands,  Great vii,  141 

Panama.— Canal  across  Isthmus  of  Panama ii,  262;  xli,  421 
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Canal,  Ship. — Contiimxl. 

Pauaina. — >urveys  for  a.     X.Garella xli,  421,  xiii,  18,  73,  145,  217 

Tho  Panama  Interoc(^aiiic  canal.     Cliab.  Coliie..c.\viii,  35.i 
vin  tli.p  .San  Jiiaii  Piivex'  and  Lake  Nicaragua.    1826...ii,  252 
(See  Atmto  Binr.  Panama,  Surreys  of ;  also,  Map 
of  the  l.fthmas  of  JJarien,  xci,  4:;.) 

Routes. — Teliuantepcc  I'x.  tlie  Darien  and  Nicaragua Ixxxix,  219 

St.  Petersburg,  The '. cviii,  404 

Suez  {with  a  plate) Ixi,  150 

Notes xliv,  79;  xlv,  Jo;J;  Ix,  152;  Ixi.  307  ;  lxvii,8«; 

Ixxxiv,  6,  .U ;  Ixxxv,  10,  79,  366 ;  Ixxxvii,  7«, 
82,   150,  222  ;  Ixxxviii,  295  ;  Ixxxix,  119,   370  : 

xcvi,  28S;  xcviii,  80 cii,  107 

J.  E.  Xourse xci,  238,  303 

Cha.s.  H.  Eockwell Ixxxv,  236,  319,  377;  Ixxxvi,    28 

Suez,  Busiuessof  the xcii,  362 

]Models  of  the,  an.l  its  Machinery Ixxxiii,  365 

Steiini  Dredges  on ;. Ixxxiv,  75;  cviii,  258 

Towpaths,  Locomotives  on xxiv,  435 

Transit,  Locomotive  Power  ai)p!ied  to xxviii,  425 

Tunnel  on  the  Cliesapeake  and  Ohio.     E.  Morris xxvii,    24 

Union,  of  Peiinsylvayia iv,  274 

Eeport  ot  C'onii)any,  1n47 xlv,    84 

-wlieel  for  raising  water,  The  Cliesapeake  and  Delaware Iv,    93 

Canals  and  canal  Conveyance.     W.  O'Brien Ixvii,  17,    73 

and  ClianneU.  Macliine  for  removing  Mudfrom xxix,    70 

and  iidand  Navigation,  Improvement  of Ixv,  151 

and  Railroads.     Vignoles xxxa',    79 

Comparison  between.     J.  P.  Espy ix,  140,  327 

in  India.     W.  B.  Adams ". Ix,  217,  293 

in  the  United  States.     H.  S.  Tanner xxx,  230 

Digging,  during  Fro.st,  Mode  ot iii,    69 

in  Russia Ixvii,  162,  224,  294 

in  Winter,  Warming  the  Water  in.r xcvii,    76 

Inclined  Planes  for.     Jas.  Renwick ii,  329 

Report  on ii,  257 

Renwick's,  Report  on ii,  321 

Wire  Ropes  on xxxix,  212 

or  Balance-locks  for.  Improvement  in iii,  91,    95 

New  York  State xvUi,    66 

Progress  of  Inventions  connected  with vi,  188,  228,  295 

Resistance  to  Motion  in xxiii,    57 

Steam  Navigation  on Ixxi,  238 

A.  D.  Bache xvi,  361 

by  screw  Steamboats.    Neil  Robson, Ixvi,  294 

oil  the  Grand  Junction  and  other  Canals xl,  370 

Preston  and  Kendal Ixi,  159 

Steam  Haulage  on  Rivers  and,  Novel  Mode  of 1,  156 

by  a  Tug  on  Erie  Canal Ixxxv,  364 

by  Locomotives  on xxiv,  435  ;  xxviii,  425 

Power  on.    W.  Cossage xxxix,    73 

Traction  on,  Experiments  by  the  Duke  of  Bridgewater.xxxviii,  112 

Tracking  on,  Mode  of..  ". xxxviii,  294 

Candies,  Harmless  Colors  for Ixxv,  69;  cvii,    61 

Candle  Wick,  Preparation  of  metallic xxvi,  331 

Candles  and  Wicks.     Patent i,  219 

De  Milly  s xxii,  413 

Economical i,  306 

Electric,  Cohne's cviii.  276 

Jablochkoff    civ,  142,  152,  295,  354;  cvi,  419  ;  ex,  4.30 

from  Castor  Oil.    Oleocere,  or  a  Wax  for x,  284 

Improved Ixxxii,  214 

IVIanufacture  of.     Pate7its..x,  313  ;  xii,  351 ;  xv,  118  ;  xviii.  206  ;  xxv,  399 

Metal,  Use  of xxvi,  334 

Snuffing,  Effect  of.     B.  Balnngton i,  303 

Stearine,  Manufacture  of .Ixx,  198 

Wax,  Perfumed  imitative ix»  352 
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Candles,  Substitute  for  wax xxvi,  354 

Use  of  metal xxvii,  143 

Candlestick,  Oblique xxii,  26S 

Cane  as  a  Substitute  for  Whalebone,  Preparing.    Patent,  April,  1856 Ixiii,  202 

Cannabic  composition  Ornaments xxxvii,  356 

Cannon  Balls  on  iron  fStfinuships,  Effect  of xliij,    71 

Bell's  percussion  Lock  and  Vent  for.     Joshua  Sliaw xi,    93 

Divisible cviii,  277 

Extracting  Spikes  from iii,  274 

Lock,  Compression.     Patent,  Dec,  1832 xv,  392 

Percussion.    J.  Shaw xii,  154 

Portable.    Patent,  Dec,  1832 xv,  393 

made  by  galvanic  Process xlii,  144 

The  new  mortar Ixxii,  134 

Percussion  Lock  for.    B.  Ihxger xvi,    76 

Locks  for xiii,  306 

Tubes  for xxvii,  114 

Rifled Ixxi,  415 

etc,  to  resist  great  internal  Pressure,  Construction  of.    Long- 
bridge Ixx,  300 

Cannons  of  Silk  and  Steel  cxvii,    48 

Cantelo's  Application,  Decision  of  Patent  Ofiiee  on Ixxiii,  40G 

Cantharides,  Preservation  of xxii,  410 

Cantharidin Ixxxiv,  225 

Canvas  for  Artists,  Tanned xliii,  144 

Patent  Phoenix  Mill v,    5,s 

etc..  Making.     Patent,  Sept.,  1830 xi,  185 

Caoutchouc '. xv,  281 ;  xvi,  2.^0;  xxviii,    40 

and  Gutta-percha,  Decay  of.    W.  A.  Miller Ixxxi,  128  ;  Ixxxi,  19o 

Dissolving.     Patent,  May,  1850 li,  198 

Artificial ..     .' Ixvii,  280 

as  an  electric  Insulator.    Wm.  Hooper Jxxxi,  181 

Buffers  and  Springs xlix,  156 

Carpets xviii,  427 

Cloth xxiii,  141 

Patent xxii,  143 

Companv,  London  xxiv,    54 

East  India xxv,  2SG  ;  xxvii,  142 

Elasticity  of  vulcanized Ixii,  137 

Experiments  upon.    J.  K.  Mitchell ix,  121 

Hancornia  speciosa,  Producing Ixi,  2O6 

History  and  Properties  of .     Chas.  Davis ix,  123 

Hose xxiii,  483 

Imitation cxv,  43J^ 

Improved  vulcanized cviii,    40 

Incompressibility  of cii,  368 

Life-boat.     Robert  Wall xxiii,  376 

Manufacture.     Andrew  Ure xxix,  250 

and  industrial  Uses  of.     E.  Pavoux xcviii,  3.56 

Manufacturing.    Patent,  Oct.,  1836 xxvii,  106 

Patent,  Jan.,  1838 xxviii,    27 

Mode  of  preparing.    Patent,  Feb.,  1839 xxix,  115 

working xxvii,  124 

New  Source  of cxviii,  313 

vulcanizing  Method  for civ,  354 

Peculiar  Properties  of Hi,    6s 

Photo-lithographic  Process  with...  xcJi,  2.':!2 

Preparing  and  bleaching.      Patent,  July,  ls.37 xxv,  186 

Report  on  Breed's  Bookbinding  by  means  of xxvii,    66 

Springs  for  railroad  Engines,  etc.    W.  C.  Craig Ivi,  2.32 

Vulcanized xliv,  130 

Stoppers  for  Bottles xxxiv,  359 

to  Metal,  Fastening xcvi,  296 

Tree xxvii,  213 

Tubes i,  gi  ;  i,    84 

and  Gas xciii,    84 
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Caoutchouc  Tubes  and  coal  Gas xcv,  295 

Application  of xxx,  197 

upon  Cloth,  Spreading.      Patent,  Aug.,  18;35 xxi,  271 

Vulcanized xl,    10 

■\Veb,  Manufacture  of.    F.  Peale xxiii,  109 

with  the  File,  Shaping  soft xciv,  302 

fiitG,  2i\iO,  Rubber xcvi,  296 

Caoutchoucine,  or  a  new  Solvent xxiii,  297 

€ape  Cod,  Ship  Channel  across.     J.  P.  Frizell xcii,    41 

Horn,  Trip  around xlix,  415 

Capillarity  upon  Dyeing,  Influence  of ex,    59 

Capillary  Attraction,  Nature  of.    J.  TV.  Draper xviii,  147 

Attractions Ixxxii,  338 

Constants,  Electrical  Relations  of civ,  367 

Tubes,  Electro-motive  Force  of  "Water  in cv,  277 

in  Metal xxii,  206 

Capital  of  Great  Britain xxxi,  216 

Capstan,  Improved.     Patent,  Jan.,  1832 xvi,  328 

Capstans.    Patent,  June,  1827  vi,  306 

and  Windlasses.     Patent,  3i\\Y,imi vi,  373 

Car-axles,  Device  for  lubricating cxiii,  462 

-coupler,  The  Janney.     J.  B.  Knight cvii,    46 

-couplings,  Piailroad.      T.  D.  Stetson Ixi,    85 

Journal-boxes  with  Wendell's  latest  Improvement.  C.  Henry  Piouey.cxiii,  177 

Manumotive  railroad xxxvii,  154 

Motors,  Street Ixviii,  359 

Pusher,  Dwight's ex,  358 

Railroad.    Patent,  Oct.,  1830 x,  379 

and  street.     Patent,  Oct.,  18.30 xi,    17 

Remarks  on  the  self-adjusting  railroad  aud  street.    John  Pollock xi,    21 

Report  on  Winan's  raihoad viii,  208 

Starter,  Electric  street  Ixxxv,    73 

-tilting  Apparatus,  Railroad.     Jas.  Thomson xxxvii,  139 

Winan's  railroad.    J.  L.  Sullivan xi,    47 

Caramel.    E.  Peligot xxvii,  116 

Carbides  and  combustible  Minerals,  Origin  of.    Berthelot Ixxxii,  329 

Carbolein,  Manufacture  of xxxii,  422 

Carbolic  Acid  for  Engineers,  Uses  of .    J.  E  Ashby Ixxiv,  275 

Carbon,  Anah-sis  of  native  Chloride  of.    J.  AV.  Draper xviii,  295 

andiron.  Compounds  of .    A.  Guret Ixii,  335;  Ixii,  396 

as  a  Means  of  permanent  Record,  Use  of.    J.  Spiller Ixix,  390 

Atomic  Weight  of cxix,    18 

Condensed  Sulphide  of civ,  296 

Crystallization  of.     Latour xliv,  210 

Densities  and  atomic  Weights  of  different  Varieties  of Ixxi,  252 

Deoxidizing  Effects  of.     Schoubein 1,    64 

Determination  of  combined xcii,  229 

di-sulphide,  The  electric  Ai-c  in  Vapor  of cxv,    70 

Carbons,  Economy  of  electric cviii,  136 

Carbon  Elements  for  Bunsen  Batteries,  Manufacture  of.    John  Young.. .Ixx,    37 
for  dusting  Moulds  for  casting  Metals,  Use  of.    W.  J.  Taylor. ..Ixvii,  282 

electric  Lights ciii,  327 

industrial  Purposes,  Employment  of  Sulpburet  of Ixii,  334 

Moulds,  etc.,  Compressed Ixvi,  2b2 

from  the  Gas  from  an  abandoued  Oil-well xcv,    85 

in  cast  Iron  and  Steel,  Process  for  determining.    Regnault xxix,  327 

Proportion  of xxiii,  318 

Coal-gas,  Detection  of  Bisulphide  of.    E.  Ilerzog Ixxii,  206 

Iionand  Steel,  Determination  of  combined.    J.  B.  Brittou...lxxxix,  356 

Steel Ixxiii,  306 

Steels,  Apparatus  for  estimating.    Addison  B.  Clemence cxvi,  370 

Steel,  Test  for  Amount  of Ixxxui,  2.30 

Water,  Electric  Cm-rents  from  Zinc  and Ixv,    53 

New  Products  from  the  Oxidation  of xcii,  374 

New  Variety  of xxix,  201 

Points  for  the  electric  Light ciii,  216 


47 

Carbon,  Preparation  of  Sulpluirr^t  of xxiv,  347 

Prints  on  Plaster  and  Clay ...xcv,    46 

Prisms,  Bisulpliide  of Ixxxi,  286 

Purification  of  Bisulpliido  of ci\,  406 

Separation  of  combined  anil  graphitic xcii,    12 

Solid  Bisulphide  of xci,  371 

Carbonated  cast  steel  Plates  fur  EiiRravers .J,    83 

Carbonates,  Apparatus  for  Analysis  of.    Aiidiew  Uie xxxvni,  3o4 

Carbonic  Acid  and  artificial  spring  Waters.     A.  L.  Fleury Ixxvii,  2«4 

Apparatus Ixxxix,  225 

for  Determination  of.     Wetherill Iv,  3.33 

solidifying.     \l.  Addani.s xxvii,  265 

by  Sunlight,  Decomposition  of xxxvi,  419 

dissociation  of xciv,  125 

Explosion  of cxiv,  474 

Gas,  Apparatus  for  generating.    A.  L.  Fleury Ixxiii,  415 

Engines xcviii,  152 

from  Sulphurous  Acid  and   sulphuretted   Hydrogen, 

Separating xxiv,  416 

Latent  Heat  of .    BischofE xxiii,  147 

Generating Ixxx,  426 

Heat  and  Moisture  accouii)anying  Pespiration,  Quantities  of 

Air c,  35S 

in  Air ciii,  231 

of  Schoolrooms xc,  156 

Proportion  of cviii,  354 

to  be  breathed.  Determination  of - cvi,  420 

its  Pelatlons  to  the  AVinds cix,  200 

Sea  Water Ixxxiv,  15G;  ciii,  370 

the  upper  Atmosphere ci,    67 

Liquefaction  and  Solidification  of.    J.  K.  Mitchell xxvi,  289 

on  Gaslight,  Effect  of .     F.  E.  Stimpsou xci,    54 

Physical  Properties  of.    J.  W.  Nystrom c,  355 

Properties  of  liquid xxii,  200 

Eadiant  Absorption  of cxii,  38m 

Solid xxiv,  144 

Solidification  of xxii,  202 

Sohdification  of .     Loir  &  Drion Ixxiii,  401 

under  Pressure,  Phenomena  of.    Couerbe xxx,  142 

Anhydride  by  Magnesium,  Decomposition  of ex,  2<si 

gas  Engine liv,  2.30 

Oxide  by  living  Organisms,  Ab.?orption  of cvi,  185 

from  Carbonic  Acid,  Separating.    Eobt.  Hare xv,  295 

Poisonous  Effects  of.    H.  Letheby Ixxiv,    49 

Carbonization  of  organic  Matter  to  detect  Arsenic xlviii,  160 

Wood  by  superheated  Steam.    Violette xlvii,  279 

■with  waste  Flame  from  furnace  Chimneys xxii,  412 

Carburation  of  Coal-gas,  Experiments  on.     IL  Lethebj^ Ixxx,  414 

Carburets,  Crystallization  of.    S.  Brown xxix,  134 

Carburetting  Air cvii,  404 

Cards,  Crystallized Ixxxiii,    88 

for  Jacquard  ^Icchanism Ixvi,  208 

wool-carding  Maojiiiip.     Patent,  Oct.,  is.30 xi,    84 

-printing  Press,  Kei>oiton  Gordon's Ixiv,  212 

Carding  and  spinning  Wool,  Machine  for.    Query iii,  215 

Engines,  Legal  Decision  on  a  Reissue  to  Dj-son  for Ixxiv,  198 

Screens  for.    W.  W.  Young xxxix,  288 

Machine.     Patent,  May,  1826 v,  257 

Patent,  Oct.,  1828 vi,  406 

Wool,  etc..  Improvement  in.    Patent,  Jan.,  1825 ii,    14 

Carej',  Heniy  C,  Death  of cviii,  360 

Carillion  ^lachine e,  19;^ 

Carlsuud's  cylinder  Water-valve.    J.  W.  Xystroni Ixxi,    49 

old  steam  Piston.    J.  W.  Xj-strom Ixxvi,    47 

Carpenter's  Hold-fast xii,  287 

Carpet  Manufactory  of  Buarn  in  Holland xiv,  126 
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Carpet,  Tapestry xxxiv,  355 

Carpetings,  Arsenic  in  colored xciii,  157 

Carpets,  Color  in xxxix,  348 

Improved.    Patent,  Sep.,  1832 xvi,  193 

India-rubber  or  caoutchoue xviii,  427 

Ingrain.     Pafe//^,  April,  1830 x,    18 

Carmine,  Adulteration  of xxvi,  358 

Preparation  of i,  299  ;  i,  332 

Carre's  ice  Machine Ixxxiv,  79;  cii,    49 

Carriage,  Anderson's  steam  road xxviii,    70 

-axle.     Patent,  April,  182.S vii,  349 

at  Boston,  A  steam  road Ixxxiv,  296 

-bodies.     Patent,  March,  1828 vii,  350 

Lane's  mode  of  hanging Ixxvi,  287 

-brake xxiii,  154 

Burstall  &  Hill's  steam  road vi,  124 

Church's  steam  road xviii,  286  ;  xxii,  269 

Company.  Paddington  &  Loudon  steam  road xv,  415 

Experiments  with  Symington's  steam  road xv,  350 

for  common  Eoad.s,  Locomotive  steam li,  229 

Streets  and  Koads,  A  new  steam cii,    84 

Towing  Canal  Boats,  etc.,  A  steam  road Ixxxii,  423 

Gurney's  steam  road.    C.  H.  Wilkinson ix,  286 

Hancock's  steam  road xiv,  278  ;  xv,  27G  ;  xvi,  205  ;  xxiii,    42 

Hill's  steam  road xxx,  286 

-maker's  fence  Router.     Middleton xxxvii,  273 

Model  of  steam  road.    1827 iii,  138 

New  passenger.    Patent,ivi[y,  1829 xviii,  208 

steam  road,  1826 ii,  24S 

Ogle  &  Summer's  steam  road xv,    71 

Performance  of  Church's  steam  road xxvi,  .358 

Dancf^'s  steam  road xvii,  198 

running,  Extraordin.iry  steam xxvi,  215 

Stafford  safety  Coach  or xxvi,  430 

-Step.     Patent,  D.  c.  1825 v,  258 

Wheel.     Patent,  Feb.,  1x32 xiv,    99 

Carriages,  Apparatus  fur  stopping xxviii,  142 

Cabs,  etc.,  Novelty  in Ixxix,  275 

Detaching  Horses'from.     Patent,  May,  1832 xiv,  3.34 

English  Keport  on  steam  road.. ..xiv,  167  ;  xiv,  2.59  :  xiv,  303  :  xiv,  375 

for  ordinary  Koads,  Steam  xiii,  .341 

Improved.  "  Patent,  May,  1838 xxvii,  253 

steam  road xxii,  347 

street.     Patent,  Dec,  1836 xxiv,  270 

Improvement  in  wheeled.     Patent.  March,  1835 xx,  257 

Injurv  to  Roads  by xxxvi,  251 

Mode'of  propelling.     Patent,  April,  1828 vii,  389 

Notice  respecting  steam.     T.  P.  Jones vi,  416 

on  common  Roads,  Sieam xxiii,  152;  xxiii,  319;  xxix,  347 

stieet  Railways  and  common  Roads,  Steam ci,  217 

Propelling  steani  road v,  185 

Report  on  J.  S.  Williams'  improved ii,    36 

Spring  Propulsion  for  street.    E.  H.  Leveaux cii,     9 

Steam cxi,  309 

Steam  road v,  187;  xvi,  135 

Patent,  Aug.,  1825,  and  June,  1827 v.  248 

Wheeled.     Patent,  June,  1826 iv,    22 

Cars,  American  railroad ci,    30 

compared,  American  and  English  railroad Ixxxvi,    78 

for  conveving  Gunpowder,  Railroad xlvi,  158 

curved  Railroads.     Patent,  Sept.,  1829 viii,  272 

the  Liverpool  and  Manchester  Railroad x,  415 

Heating  and  Ventilating  railroad xci,  217 

Warming  railroad Ixxxi,  411 

Heating  railroad xcii,  148;  clii,  196 

Infringement  on  Winans'  Patent  for  Improvement  on  railroad Ixi,  316 
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Cars,  James'  patent  railroad iv,  321 

Railroad.     Putcnt,  Nov.,  1828 vii,  66;  li,  153 

W.  A.  Adams ....li,  294 

Patent,  April,  1831 xi,  391 

New  safety  heating  Apparatus  for  railroad cv,  210 

Sliding Ixxiv,    75 

Strength  of  American  railroad cvii,    62 

Streets,  etc.,  Adapting  railroad.    Patent,  Feb.,  1830 ix,  151 

etc.,  safety  Shoe  for  railroad xcv,     6 

"  Cart  before  the  Horse" xviii,  360 

Cart  propelled  hyllie  Wind,  .Self-loading x,    40 

Carthanuis,  Extracting  coloring  Matter  from i,  344 

Cartridge  Case.    Patent,  Nov.,  1827 vii,  276 

Cartridges,  American cvii,  207 

Cartwright,  Henry,  Memoir  of .    Washington  Jones cxii,  399 

Carving,  Machinery  for xxxix,  413 

Carvings  in  Wood,  Mode  of  imitating xxxvii,  358 

Case-hardening xxix,  205 

Iron.    Wm.  Baddeley xxviii,  346 

Caseine  for  Sizing cxviii,  159 

Casella's  air  Meter xci,  3G2 

Caselli's  pantographic  Telegraph Ixiv,  125 

Cask,  Patent  iron Iv,  273 

Casks  for  floating  large  Stones   xxxvii,  374 

Metal.     Patent v,  369 

etc..  Convenient  Mode  of  gauging xiv,  356 

Caspian  and  Black  Sea  Canal xciv,     4 

Seas,  Canal  between  the ci,  366 

Relative  Heights  of xxvi,  430 

Sea,  Level  of  the xxxvi,  346;  xxxviii,  294 

Casting,  Gigantic  iron Ixxii,  312;  Ixxiv,  58;  Ixxiv,  193;  Ixxxiv,  295 

Improved  System  of  Moulding  and.     R.  Jobson Ixvi,  269 

Metals,  Improved  Moulds  for Iviii,  413 

under  Pressure xcii,    78 

Castings,  Breaking  up  large xciii,    79 

Cleansing  metal 1,  361 

in  Iron  are  true  Copies  of  Mould,  Reasons  why.    R,  Mallet.. .xcviii,  340 

New  ornamental Ixi,  278 

Schafhaeutl's  mode  of  purifying xl,    69 

An  unoxidizable  Metalfor xxxii,  105 

Castor  Oil,  Making.     Patent v,  421 

Waite's  new  furniture xcix,  246 

Castors,  Furniture.    Patent,  Nov.,  1834 xxviii,  183 

Casts,  Preservation  of  plaster.    John  Bell c,    15 

Cat  Block.     Patent v,  263 

Blocks,  etc.    Patent,  Jan.,  1827 vi,  126 

Catalysis  in  Chemistry xxiv,  144 

Catchment  Basins  of  Rivers Ixxix,  367 

Catgut  Belts,  etc..  Hook  for xxxvii,  317 

for  various  Uses,  Preservation  of iii,  292 

Various  Uses  of iii,  222 

Catoptric,  dioptric  and  catadioptric  Systems  of  Lights, 

xlviii,  161 ;  xlviii,  240 ;  xlviii,  335 

Cattle,  Fish  used  as  Food  for iii,  357 

Food,  Preservation  of  Turnips  for  winter.    Munnings iii,    62 

Plague  and  Carbolic  Acid Ixxxi,  359 

Caucasus  Railroad cv,  206 

Causes  of  magnetic  Variation cxiii,  464 

Cave  at  PjTmmit,  Vapor xxi,  .366 

-dwellers civ,  274 

Ceiling  of  wire  Work,  Fire-proof xlviii,  464 

Ceilings  and  Partitions.     Patent,  July,  1829 ix,  317 

Gilbert's  fire-proof Ixxxiv,  363 

Celestial  Globe  of  the  eleventh  Century,  An  Arabic cxvi,  238 
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Celestial  Phenomena  :— 

March  to  July,  1834,  xvli ;  Aug.,  1834,  to  Jan.,  1835,  xviii ;  Feb. 
to  July,  1835,  xix  ;  Aug.,  1835,  to  Jan.,  1836,  xx  ;  Feb.  to  July, 
18.36,  xxi;  Aug.,  18.36,  to  Jan.,  1837,  xxii :  Feb.  to  May,  1837, 
xxiii;  Aug.,  1837,  to  Feb.,  1838,  xxiv ;  March  to  Aug.,  1838, 
XXV ;  Sept.,  1838,  to  Feb.,  18.39,  xxvi ;  March  to  July,  1839, 
xx\ai;  Sept.,  1839,  to  Feb.,  1840,  xxviii ;  March  to  Aug.,  1840, 
xxix  ;  Sept.,  1840,  to  Jan.,  1841,  xxx. 

Phenomena.    S.  C.  Walker xvii,  143 

Photogi-aphy cxvil,  151 

Physics cxv,  469 

Cell  Formation,  Holman's  Illustration  of .     J.  M.  Child ex,  252 

CelliUoid cvii,  334 

Nature  and  Manuf actui-e  of.     Wm.  H.  Wahl cviii,  405 

Stereotypes ex,  281 

Cement.     Patent,  April,  1826 ii,  219 

A  hard xciii,     7 

Acid-proof.     E.  F.  Fairthorne lxxx^ii,  232 

Air-proof cxv,  312 

and  Mortar,  Turkish  Piecipes  for  hydi-aulic hiii,  409 

Artificial  hydraulic,  or  Portland.    Gr.  F.  White liv,  159 

Asplialtic XXV,  411 

Brick-dust.    F.  B.  MUes xciii,    15 

Cause  of  hardening  of  hydraulic Ixxxviii,    66 

Coyle's  resinous.    Elhvood  Morris xxxiii,  303 

Experiments  on liii,    63 

Portland Iv,  373 

the  Strength  of .    J.Grant Ixxxi,  166 

for  Bookbinding xx^ii,  214 

Cisterns,  etc xxiii,  382 

Glass cx\i,  235 

and  Brass Ixxxiv,  150 

China x^'ii,  288 

Iron  and  Stone,  Durable Ixxxviii,  154 

joining  Iron xciii,    79 

Leather Ixxxrai,    81 

Paper xxviii   71 

Eoads,  Canals,  etc.    Patent,  April,  1834 xx,  108 

Eooms Ixxiii,  347 

ships'  Bottoms.    J.  Marsh v,  277 

steam  Joints,  etc Ixxvii,  308 

Stone lxxx\'ii,    81 

Terraces.    C.  Pujmaurin v,  120 

French Ixxviii,  119 

from  Basanite,  Manufacturing  hydraulic.    Patent,  Oct.,  1837  ..xxv,  396 

iron  Filings xii,  414 

Gutta  Percha Ixxxii,  285 

Gypsum  in era,  205 

Hydraulic civ,  372 

Influence  of  Light  upon ..cvi,    64 

Manufacture  of.    Patent,  Oct.,  1839 xxx,  397 

Marble xxxv,  412 

Mastic.    Patent,  Nov.,  1837 xxvi,  414 

Metallic xliii,  286 

New Ixv,  412 

metallic xx,  214 

or  Glue,  Building.    Patent,  June,  184.3 xxxviii,  356 

Paint  for  Metals.    Patent,  May,  1844 xxxix,    61 

Parolic.     Thos.  Gill v,  203 

Portland Ixxxvii,  173 

Leblanc Ixxxii,    25 

Strength  of cxvii,  312 

Eansome's  new  hydraulic cviii,  416 

Eoman.    J.  J.  Hawkins i,  197 

Sand,  Lime,  etc.,  Hydraulic.    J.  G.  Totten xxvi,     1 

Stucco,  Cheap  and  durable.    M.  Lassaigne iv,  414 


51 

Cement,  Slag ex,    67 

Stucco  and  composition.     Patent,  Jan.,  1821 iii,    30 

to  be  used  as  a  Substitute  for  Glue  and  Caulking xxxiv,  214 

used  on  Pennsylvania  Union  Canal,  Jlydiaulic ii,  287 

Water-proof.     Patent,  March,  1829 '. viii,    70 

Water-tight civ,    64 

White ciii,  369 

with  a  Basis  of  Plaster  of  Paris,  or  Gypsum Ixxxii,    86 

Cementation,  New  Theory  of.     II.  Caron Ixxii,  203 

of  Iron.    Caron Ixxi,  170 

Nickel ; cv,  352 

Cementing  Metal  to  Glass,  New  Mode  of cvii,  132 

Cements xxiii,  203 

L.  J.  Vicat ii,  371 

and  Lutes.    James  Deville v,  180 

Mortars,  Materials  for xxiv,  289 

Eosendale  Cements,  Composition  of  ancient.    Beckwith,  xcv,  204 
Calcareous.    James  Frost, 

XX,  217  ;  XX,  376;  xxi,  234 ;  xxii,  17  ;  xxiii,  193  ;  xxiii,  277 

Cohesion  of.     B.  Bevan xiv,  409 

for  Iron  Water-pipes x,  216 

Hydraulic Ixxix,  407 

Mortars  and  Concretes,  Limes.    C.  H.  Haswell, 

Ixxix,  361 ;  Ixxx,  171,  Ixxxil,  295 

Preparation  and  Use  of  plastic-    Parker xxv,  300 

of  hydraulic.     Treussart iii,  355 

Preparing  hydraulic.    Pasch viii,    16 

Use  of  bituminous.     Haileck xxxiii,  293 

Various.     Thos.  Gill i,  112;  v,  112 

etc..  Formation  of  hydraulic xlvii,  201 

Cemeteries,  Public.     J.  C.  Loudon... xxxvi,  46  ;  xxxvi,  89  ;  xxxvi,  182  ;  xxxvi,  265 

Cenis,  Mont,  Mode  of  carrying  railroad  Trains  over Ixi,  168 

Railroad  over Ixxx,  233  ;  Ixxx,  289 

Tunnel, 
Ixxiii,  84  ;  Ixxiv,  377  ;   Ixxx,  233  ;   Ixxxiv,  96  ;    Ixxxvii,  163  ; 

xci,  292 xciii,    11 

Inauguration  of xcii,  229 

State  of  Work  and  Machinery  used  in.    T.  Sopwith, 

Jr Ixxvii,  296 

Census  of  France,  1851  and  1856 Ixxi,  252 

1861,  Results  of  English Ixxii,  195 

Enumeration  of  1870,  U.  S xci,  365 

Centennial  Celebration,  The  U.  S xc,    70 

Exhibition xciv,  14;  xciv,  363;  xcvii,  1  ;  xcvii,  102;  xcix,  384 

and  American  Society  of  Engineers ci,  160 

Al.satian  Report  on  the civ,  169 

Buildings xcix,  312  ;  c,  16  ;  c,  84 ;  c,  154 

Work  on  the xcix,  239 

etc xcix,  163 

Closing  of cii,  361 

Motive  Power  of  the ciii,     1 

Oi)ening  of  the ci,  361 

Preparation  for  the xcvi,    86 

System  of  Awards  at.     Coleman  Sellers ciii,    14 

Lessons  of  the.     P.  E.  Chase ciii,  274 

passenger  Traffic  of  the  Pennsylvania  Railroad ciii,  226 

Reception  Committee,  Report  of ciii,      8 

Supplements  to  the  Journal ci,    87 

Center  of  Gravitv  of  U.  S.  S.    "Shawmut,"  Determination  of.     T.  D. 

Wilson  xcviii,    97 

Center  of  Gravity  of  the  U.  S.  S.  "Shawmut."    B.  F.  Isherwood c,    29 

Central  Pacific  Railroad Ixxxix,    30 

Rapid  Track-laying  on Ixxxviii,    28 

Park,  The  New  York.    W.  II.  Grant, 
Ixxxiii,  11  ;  Ixxxiii,  100  ;   Ixxxiii,  153  ;   Ixxxiii,  233  ;   Ixxxiii,  297  ; 
Ixxxiii,  391 ;  Ixxxiv,  21 ;  Ixxxiv,  89 ;  Ixxxiv,   161 ;  Ixxxiv,  233 ; 
Ixxxiv,  311 Ixxxiv,  377 
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Central  Railroad  of  Georgia,  Engineer's  Report  of.     L.  O.  Reynolds, 

XXXV,  11 ;  xli,    84 

Centrifugal  Check-hooks  for  Mines,  Improved.    W.  Leay v,  282 

used  in  Mines v,  281 

Force xiii,     7 

T.  W.  Bakewell iv,  111 

Chas.  Potts ix,    52 

Gain  of  Power  by.    T.  W.  Bakewell lii,  333 

in  Turbines,  Note  on.     Pvobt.  H.  Tlnu'ston cx^i,  198 

Centripetal  Dial-plate.     C.  and  J.  McDowal xxvii,  19& 

"Century  of  Inventions."    Marquis  of  Worcester iii,  313 

Ceramic  Clays,  American cviii,  271 

Manufacture,  Improvement  in ciii,  251 

Ceramics.    P.  E.  Chase ciii,  425 

British cvi,  199 

Cerium,  Metallic Ixxxv,  299 

Ceruse  of  France,  Krem's  white,  or  white  Lead,  Manufacture  of i,  339 

Ceylon,  Description  of  the  Island  of v,  .328:  vi,     2 

Railroad Ixxxiv,  371 

Chain  by  Lightning,  Rupture  of  a xxxi,    65 

cable  Retarder  and  Stopper xxvi,  254 

Cables.    T.  P.Jones xiii,  152 

Elastic Ixxxv,  370 

for  Ships.     Patent,  July,  1828 viii,  111 

Giving  Buoyancy  to.    John  Pole xiv,  128 

Stopper.     Patent,  Julv,  1831 xiii,  412 

Testing.    F.  A.  Paget, 

Ixxviii,  86  ;  Ixxviii,  145  ;  Ixxviii,  217  ;  Ixxxiv,    42 

Improved  geai'ing xi,  136 

New  Surveyors'.    W.  J.  Ilindle xxx,  41» 

Sisco'snew lii,  427 

-testing  Machines.    W.  G.Armstrong Ixxxi,    55 

Chains  and  Anchors,  Ships'.    C.  H.  Has  well Ixxxii,    11 

Arches,  "The  Strain  on  suspension Ixxiv,  240 

Suspension Ixxiv,  300 

iron  Rods,  Unusual  Test  of lii,  142 

wire  Ropes,  Strength  of Ixxii,  165 

for  suspension  Bridges,  Size  of  Link-pins  in.     Chas.  Fox Ixxx,      8 

Chair,  Norris'  railroad  Joint Iviii,      1 

for  Glaziers,  Painters,  etc..  Safety.    Wm.  Baddeley ix,  103 

Press,  Wixted's  railroad Ixvi,    82 

Chairs  for  railroad  Rails Ivi,  305 

"Challenger's"  Scientific  Work  in  the  West  Pacific c,    13 

Chambers'  brick-making  Machine Ixxvi,  285;  ci,  388 

Chameleon  Mineral  for  marking  Linen viii,  352 

Champion's  Improvement  in  feeding  and  circulating  Water  in  Boilers Ix,  141 

mode  of  building  and  transporting  Bridges Ivii,  200 

Chandor's  gas  Generator Ixxii,  114 

Change  of  Volume  in  Galvanizing cxv,  440 

Chanoit  Filter cvii,  208 

Channel  FeiTy xciii,  145 

Tunnel,  The  English cxiv,  388;  cxv,  428 

Charbon  de  Paris liii,  284 

Charcoal,  Absorption  of  Gases  by.    A.  R.  Leeds Ixxxv,  422 

Action  of,  on  a  Solution  of  gold  Chloride.    George  A.  Koenig..cxiii,  382 

and  Peat  xxix,  203 

as  applied  to  the  Deposition  of  Gold  fi'om  chlorine  Solutions, 
and  its  perfect  Separation  from  Copper  and  other  Impurities. 

William  Morris  Davis cxv,  274 

a  Flux,  L^se  of  animal i,  338 

Water-filter Ixxxiv,  224 

by  Beane's  Process,  Revivifyinganimal Ixxxvii,  398 

D'eodorizing  Properties  of.    E.Tilhoe liv,  142 

Experiments  on lii,    66 

for  Gunpowder,  Mode  of  making Ix,  273 

Ignition  in.    Wm.  Hadfield xvii,  208 
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Charcoal,  Improved  Manufacture  of xxii  410 

in  close  Rooms,  Combustion  of ..xxix',  217 

Saxony,  Manufacture  of xxiii' 212 

-making.     T.  P.Jones xi     71 

of  purifying  Water,  Property  of.     II.  M.  Witt Ixii!  256 

on  large  J^calo,  .Making.     M.  Bull i,  358 

organic  Matters,  Action  of Ixxxi,  118 

Kevivification  of  animal.    Henry  Medlock Ixxx,  114 

Sea-weed Ixxxvii,  140 

Spontaneous  Combustion  of.    F.  Coxworthy xvii,  285 

Causesof.    J.Davis xvii,  353 

Use  of  superheated  Steam  for  making xlvii,  279 

Uses  of  animal vi     80 

Charlemagne's  Bridge  over  the  Rhine ....cxvi,'  239 

Charring  animal  and  vegetable  Matter  with  low-pressure  Steam xlv|  361 

Chart  by  single  distorting  Lens,  Correct  camera  Copy  of.     R.  H.  Bow,  Ixxvii,  408 

Charter  to  dig  for  Coal  at  Newcastle,  England Ixxii,  205 

Charts,  Diagrams,  etc..  Suggestions  for  hanging  and  displaying cxx,  274 

Chauvenet's  great  circle  Protractor,  Report  on Ixi,  418 

Check  Grieve  for  registering  coal  Sales Ixvi,    63 

Chemical  Action  arrested  by  mechanical  Vibration xlvi,'  277 

Affinity,  Influence  of  Pressure  on.     L.  Meyer Ixvi,  285 

Lecture  on.    Faraday Ixx,  169;  Ixx,  253 

Analysis,  Indirect  Method  of.    A.  D.  Bache xxi,  305 

Applications  of  Electricity cxvi  240 

Arts,  Development  of  the.    1865  to  1875.    A.  W.  Hoffman,  ' 

C,  43  ;  c,  126  ;  c,  274  ;  c,  423  ;  ci,  64  ;  ci,  117  :  ci,  209  ;  ci,  262  ; 
ci,  347  ;  ci,  413  ;  cii,  49  ;  cii,  135  ;  cii,  273  ;  cii,  .356  ;  cii,  422  ;  ciii, 
64 ;  ciii,  212 ;  ciii,  265 ;  ciii,  328 ;  ciii,  414 ;  civ,  41  ;  civ,  113 ; 
civ,  203  ;  civ,  267  ;  civ,  399  ;  cv,  27  ;  cv,  199  ;  cv,  410  ;  cvi,  121 ; 

cvi,  165;  cvi,  239 , cvii,    24 

Changes  occurring  in  iron  Furnaces xl,'  286 

Combinations xxviii     47 

Decomposition  in  dry  Way,  Prize  for '....xli,'  214 

Discovery,  Prize  proposed' for  a xvi,  116 

Discoveries,  Recent  important.    F.  C.  Calvert, 

Ixxxi,  195  ;  Ixxxi,  257  ;  Ixxxi,  333  ;  Ixxxi,  406 

Elements,  simple  Bodies,  Are  the? cix,  197 

Prediction  of cix,  413 

Equivalents xxviii,  47;  xl,  419 

Experiment xcv,  82;  xcv,  344 

Experiments.    Thomsen xci,  210 

for  the  lecture  Table.    A.  R.  Leeds 

Ixxxv,  415  ;  lxxx\i,    65 

Inactivity  of  solid  Matter Ixxxlv,  264 

Instruments xiii,  336 

Laboratory.    A.  R.  Leeds xc,  302 

Liquid  or  Solution  of  Annotto.     Patent,  April,  1822 vii,  161 

Manufactures,  English.    S.  Cal)ot,  Jr cii,  351 

Mass  and  Heat  of  Combination,  Relations  between cxi,    71 

Methods  for  analyzing  rail  Steel.     Magnus  Troilius cxii,  325,  415 

IS'omenclature ci  404 

The  new.    Adolph  Ott, 
Ixxxviii,  129 ;  Ixxxviii,  329 ;  Ixxxix,  52  ;  xc,  53 ; 

xc,  129  ;  xc,  210 xc,  282 

IS'ote.s  from  Gennan  Magazines Ixxxix,  258 

Physics civ,  298 

Rays  of  the  solar  Spectrum,  Transmission  of xxiv,   65 

Reactions.     E.  Mitscherlich xxxlx,  192;  xxxix,  268 

Science,  Terms  used  in.    T.  P.  Jones iii,  345 

Statics  of  organized  Beings.    Dumas, 

xxxlv,  23 ;  xxxiv,  89  ;  xxxiv,  170 ;  xxxiv,  247 
Tables.    A.  R.  Leeds, 

Ixxxix,  421 ;  xc,  49  ;  xc,  205 ;  xc,  273  ;  xc,  348 ;  xc,  415 

Theories.    B.  H.  Rand xc     84 

Chemistry Ixxixj  423 
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Chemistry  and  geological  Eesearch xlvi,  211 

mechanical  Philosophy,  Scope  of.     T.  P.  Jones iii,    44 

Perfumery Ivii,    44 

applied  to  the  Arts.    F.  C.  Calvert, 
Ixxix,  246  ;  Ixxix,  321 ;  Ixxx,  102  :  Ixxx,  187  ;  Ixxx,  244  ;  Ixxx, 

336;  Ixxx,  397;  Ixxxi,  27 Ixxxi,  117 

Celestial Ixxxvii,  293 

Microscopic.    J.  W.  Draper xxii,  378 

of  the  Plante  and  Fame  Accumulators.    J.  H.  Gladstone  and 

Alfred  Tribe cxiv,  219  ;  cxv,    66 

Eeview  of  Mitscherlich's.    J.  C.  Booth xxi,  393 

School  of xlvi  280 

Chemitype  Printing xliii,  142 

Chesapeake  and  Delaware  Canal  Co.,  Thirty-fifth  Eeport  of lix,  163 

Wheel  for  raising  Water Iv,    93 

Ohio  Canal,  Tunnel  on.    EUwood  Morris xxvii,    24 

Cheese  Press.     Patent,  183.5 xx,  174 

Chess,  The  Knight's  Move  in  the  Game  of.     T.  P.  Jones iii,  132 

,        Player,  Automaton  and  other  Automata.    T.  P.  Jones '. iii,  125 

Chest,  Perot  &  Co.'s  army  Mess- Ixxvi,  352 

Chester's  Improvement  in  Holtz  Machine Ixxxiii,  353 

Chestnut  Timber cxviii,  158 

Chestnuts,  Horse-,  Starch  from xlvii,  359 

Preservation  of cxiii,  176 

Chiaro-oscuro,  Rapidly  sketching  Effects  in viii,  371 

Chicago  Pumping-engines civ,    33 

railway  Exhibition cxvi,  151 

water  Tunnel Ixxviii,  246;  Ixxxiii,  63;  Ixxxiii,  148 

Chicken  Cholera cix,  410 

Child's  Apparatus  for  determining  Velocity  of  a  falling  Bodj' ex,  429 

Chili  Saltpetre .'. cxiii,    69 

Chilian  International  Exhibition  of  1875 xcviii,    77 

Chimbote  in  Peru,  Irrigation  of  the  Yalley  of  the.    S.  McElroy Ixxxi,  145 

Chime  Bells,  Harmonic  Intonation  of.    John  W.  Nystrom cxiii,  367  ;  cxiv,    28 

Chimenti  Pictures.     C.  F.  Himes xciii,  407 

Chimney  at  Warrington,  Blowing  up  of  a Ivi,    63 

Cap.     Patent,  June,  18.33 xvi,  418 

Caps  and  Ventilators.    Thos.  Ewbank xxxiv,  104 

Flues  for  land  and  marine  Boilers,  Proper  size  of xlvii,  405 

Huge xcii,  292 

of  Edinburgh  Gas  Works li,  90;  li,  158;  li,  160 

-pieces.  Artificial  stone.     C.  Wilson i,  345 

-stack.  Fall  of  a Ixxxvii,  158 

Straightening  a Ixix,    83 

Steam.    Patent,  May,  1828 vi,  131 

Chimneys  and  electric  Conductors,  Tali ciii,  118 

Towers,  Stability  of.     C.  A.  Evans xcvi,  411 

at  Edgar  Thomson  Steel  Works,  The  two  90-feet.    Barnes cii,  167 

Causes  which  produce  Draft  in.    M.  Bull vii,  351 

Cure  for  smoking.    S.  Mordau vi,    29 

Dimensions  of  steam-engine.    H.  Fairbairn xlviii,438 

Draught  in xiil,      1 

Height  and  Area  of.    John  Lowe.... xcii.  111 

Factory cxvi,  232 

for  Gas-lights,  Eamps,  etc..  Glass xliv,  410 

from  Smoking,  To  prevent Ixxii,  119 

Funnel  for  smoky xxxix,  406 

Improved.    Patent,  Dec,  1830 xii,  257 

Improvements  in  building.    Patent,  April,  1829 viii,    58 

Repairing  tall xxxviii,  103 

Steam  Boilers  and.    Robert  Briggs ci,  246 

Tall xxvi,  353;  ci,    43 

Theory  of  the  Height  of ci,  230 

China,  Coal  Fields  in.    R.  C.  Taylor xl,    51 

Engineering  in Ixxxiv,  296 

-ware.  Process  for  Electro-plating Ivi,  137 
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China,  Telephone  in cxi,  226 

Chinese  Acoustics cxii,  155 

Balls,  Mode  of  forming xlvii,  130 

Cotton-spinning evil,  343 

Gongs,  Composition  of xix,  135 

Manufacture,  Some  Products  of.     Itier xlii,  281 

Reasons  for  British  scientific  Progress ciii,  216 

Telegraphs , cxvii,    70 

Wall xvii,  358 

Chisel,  Smith's  ever-pointed  stone-cutting xxv,  430 

Chloral  Hydrate.    Robt.  F.  Fairthorne xci,  327 

Estimation  of xcii,    84 

Chloride  of  Lime  in  the  U.  S.  Navy  and  on  board  a  Spanish  Fleet,  1830 x,  401 

or  bleaching  Powder.     Andrew  Ure v,  318  ;  v,  375 

Chlorination  Process,  The  Mears.    Wilkins  U.  Green cxiii,  377 

Chlorine,  Action  of  Light  upon xxxvi,  418 

Alleged  Decomposition  of cviii,  409 

and  Alkali,  Manufacture  of xlv,    63 

Bromine,  AUotropic  Modifications  of Ix,  413 

Combustion  of  Metals  in.    Robt.  Hare xvi,  298 

Condensation  of xxvii,  122 

Decomposition  of cviii,  348 

in  its  Combinations,  Volumetric  Determination  of Ixii,  189 

Iodine,  etc.,  Reciprocal  Displacement  of ex,  163 

or  Chloride  of  Lime,  Test  of  Strength  of x,  143 

Process,  Continuous  xcv,    14 

Chloroform  Engines Ivi,  281 

for  Presence  of  Alcohol  and  Ether,  Testing Ixxxviii,  155 

in  Analysis  xcvi,  156 

Mode  of  making xlv,  362 

preparing xlv,  448 

Sensitive  Test  for. xcii,  156 

Chlorometry,  New  Process  of .    Lassaigne xxxix,  201 

Chlorophyll ixxxii,  58;  cix,  280 

and  its  Combinations cxx,  207 

Office  of cix,  419 

to  color  Vegetables,  Use  of civ,    40 

Chlorstannic  Acid cviii,  143 

Cholera,  Chicken cix,  410 

Condition  of  Atmosphere  during Ixi,  202 

Coppersmiths  free  from Ixxxix,  280 

Chondrine  Ixxix,  323 

Chondrodite Ixxxix,  262 

Chormann's  stereoscopic  Instrument Ixxv,  215 

Choroid,  Influence  of,  upon  Keenness  of  Vision cxiii,  308 

Chrome,  Bichromate  of  the  Perchloride  of.    W.  Walters .xxv,  406 

Chloride  of.     Rose xxix,  329 

-green,  Preparation  of 1  xix,  341 

Process  for  obtaining  the  Bichromate  of  the  Perchloride  of xxvii,    70 

Salts,  Manufacture  of Ixxxii,  284 

Chromatics  as  pertaining  to  Architecture.    T.  U.  Walter xxxii,    32 

Chromic  Acid xc,  228 

as  a  bleaching  Agent.     Chas.  Watt,  Sr xlv,  441 

Chromium  and  Iron  in  chrome  iron  Ores,  Amount  of.     Brittou Ixxxix,  211 

Bichromate  of  Perchloride  of xxvi,  325 

Iodide  of , xxviii,  117 

Oxychloride,  Anew.     T.  E.  Thorpe xc,  124 

Chromo-lithographic  Plates,  Registering  Frame  for Ixvi,    64 

Process,  Improved xcviii,  396 

-lithography,  Application  of.     Wyatt Ivi,  208 

-photography Ixviii,  139 

Chromosphere,  Bright  Lines  in  the  Spectrum  of  the xcii,  297 

Photographing  the cxi,    70 

Chronograph,  Escapement  of  the  "Hipp."    Robt.  Brigg.s ciii,    89 

Improved  pocket ^ xci,  225 

New Ixxiii,  408 
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Chronograph  with  conical  Pendulum Ixxii,    47 

Chronographs,  Magnetic  Break-circuit  for.    S.  W.  Robinson Ixxviii,  210 

Chronological  Table  of  American  Patents.    E.  Hiltebrand cxiii,    61 

Chronometer,  Konig's cvii,  286 

Springs,  Luken's iv,  411 

Chronometers.    B.  F.  Baker i,  188 

and  expansion  Curbs.    B.  F.  Baker iii,  348 

at  Greenwich,  in  1831,  Trials  of xiv,  411 

Failure  of.    William  Ellis Ixxxii,    98 

Glass  Balance-springs  for.     Arnold  &  Dent xxiii,  142 

Improvement  of xlvii,  204 

Magnetic  Experiments  on xvii,  201;  xvii,  277 

Oil  for xiv,  143 

Henry  Wilkinson xii,  212 

Prize.    1826 ii,  249;  xxi,  365 

Eeport  on  Little  &  Elmer's xx,  18;  xxiii,  202 

Substitution  of  Plumbago  for  Oil  in.    L.  Herbert ix,    86 

Chrj^sales,  Effects  of  Cold  upon " cxiv,  312 

Chubb's  patent  detector  Lock ii,  193 

Chuck  for  Lathes,  Mason  &  Tyler's  Face- iii,  203 

grinding  steel  Disks,  Magnetic xcviii,  302 

Church  in  Eleventh  street,  Philadelphia,  Eeport  on  Failure  of  Eoof  of liii,  286 

Paris,  Wooden Ixvi,    65 

of  St.  Isaac  at  St.  Petersburg Ixvi,  275 

Steeple,  Raising  a.     X.  Le  Brun xxxix,  368 

street  District  in  Boston,  Engineering  Work  in Ixxxvii,     3 

Churches,  Dimensions  of  European xliv,    82 

Ventilating  and  Warming cii,  297 

Church's  steam  road  Carriage x\iii,  286;  xxii,  269 

Performance  of xxvi,  358 

Churn,  Eowan's xl,  357 

Chyometer i,    45 

Cider-mill  and  Press.     Patent,  April,  1829 viii,  134 

Theory  and  Practice  of  making iii,  331 

Cincinnati  in  182(3 iii,  263 

Manufactories  in,  1834 xviii,  356 

Cinder,  blast-furnace,  upon  Strength  of  hot-blast  Iron,  Effect  of Ixv,  277 

Cinematics  of  the  Slide-valve     A.  Aston Ixxviii,  236 

Circle,  Approximate  Quadrature  of  the Ixviii,  284 

IV.    PlinvEarle  Chase cxi,  379 

P.  E.  Chase,  cviii,  45  ;  cviii,  105;  cix,  409 

Involute  of  the  Circumference  of  a.    J.  J.  Skinner ex,  105 

Quadrature  of  the.     T.P.Jones xii,     1 

Squaring  the.     D.  D.  Willard Ixxxix,    88 

Circles,  Construction  of  Arcs  of.    J.  K.  Whildin Ixxiii,    56 

isometrically,  Mode  of  projecting.    Thos.  Prosser xl,     8 

"Circular  Cut  "  of  Leather xxv,  143 

Circular  Pellicles,  Vibratory- Forms  of cxi,  225 

Plates,  Vibratoiy  Forms  of cviii,  352 

Circumference  of  a  Circle,  The  Involute  of  the.    L.  D'Auria ex,    45 

Cistern,  Hydro-pneumatic.    Robt.  Hare xxiii,  293 

Cisterns  and  Tie-iods,  Strength  of hii,  361 

in  Venice,  Water- Ixx,  372 

of  Venice Ixxv,  .361 

Cities,  Air  and  Water  of xlvii,  132 

and  Improvement  of  London,  Health  of xxii,  348;  xxii,  42S 

"  City  of  Fall  River,"  Report  on  the  Trial  of  Str.    Sague  and  Adger, 

cx\iii,  62,  102,  197 
City  Refuse,  Sanitary  Care  and  Utilization  of.  J.  J.  Storer..xcvii,  48 ;  xcvii,  206 
Civil  Engineering,  Lectures  on.    Vignoles, 

xxxiv,  79  ;  xxxiv,  157  :  xxxiv,  243  ;  xxxv,  25  ;  xxxv,  79  ; 
XXXV,  156  ;  xxxv,  238  ;  xxxv,  301 ;  xxxv,  371 ;  xxxvi, 
20  ;   xxxvi,  73  ;   xxx\i,  170  ;   xxxvi,  246  ;  xxxvi,  302  ; 

xxxvi,  390 xxxvii,      8 

S.  E.  Warren Ixxxv,  134 

What  is?    S.  E.  Warren Ixxxiv,  418;  Ixxxv,  132 
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Civil  Engineers,  American  Socioty  of Ixxxv,  157 

Britisli  Institution  of xxii,  142;  xxxvii,  372 

service  Reform  Ixxxv,  373 

Clark's  Altiscope Ixxxi,  283 

Brake  for  railroad  Cars,  Report  on xxxiii,    87 

floating  dry  Dock,  Report  on iii,  424 

Process  for  making  white  Lead,  Report  on xxix,  232 

radiating  Railways  for  repair  of  Ships,  Report  on iii,    99 

self-winding  telegraph  Register,  Report  on Ivii,    69 

Clay,  Creeping  of Ixxxix,    77 

for  Moulding,  Permanently  moist Ixxxi,  136 

Sculptors xvi,  428 

New  Modelling Ivi,    67 

Preparation  of  china xxiv,  166 

To  preserve  the  Plasticity  of Ixxxi,    44 

Clay's  Patent  for  rolling  taper  iron  Bars Iii,  357 

Clays,  American  ceramic cviii,  271 

Calcination  of  plastic.     Petot xxv,  295 

Density  of  baked xxvi,  328 

Cleaning  cast  "and  wrought  Iron,  Preparation  for xlviii,    47 

Metals,  A  Liquid  for xlvi,  137 

silk,  woolen  and  cotton  Goods.    Anne  Morris vi,  200 

Cleansing  old  Paintings cxvii,  249 

Property  of  Chloride  of  Zinc  and  Antimony.   Golfir— Besseyre, 

XXX,  196 

Clearing  a  Country,  Effects  of xxvi,  121 

Cleavage,  Rock....'. cv,  426 

Clegg's  patent  atmospheric  Railroad xxviii,  210 

Clemens'  mode  of  connecting  Shafts  at  any  Angle xc,  291 

Clement's  Experiments  on  Adhesion  of  Disks xii,    68 

nautical  Inventions.     Washington xxxvi,  348 

Cleveland,  Introduction  of  vertical  blowing  Engines  into.    John  Gjers ci,    19 

lake  Tunnel.    J.  McDonell ! xciv,  376 

Tunnel Ixxxix,  313;  xcvi,  331 

Clifton,  Somertshire,  Eng.,  Growth  of xxviii,  284 

Climate,  Effect  of  Cultivation  upon xxv,  422 

Influence  of  Forests  on cviii,  337 

Clinometer,  or  Instrument  for  measuring  earth  Strata.    Jones xxix,  407 

Clock-  and  Watch-making,  Poppe's  History  of  v,  151 ;  v,  245  ;  v,  294 

Astronomical xxxv,  253 

Curious xiv,  413 

Description  of  an  equatorial.    Oxmantown Ixxxii,  113 

Dials,  Illuminated v,  390 

Self-luminous.     Henry  Morton cvii,    51 

Electric  signal,  of  Blodgett  Bros cxv,  205 

Watch Ixxxiii,  374 

Harrison's  unfinished iv,  201 

Magnetic xliii,  287 

Ornithological Ixv,  411 

Regulation  in  Vienna civ,  3.34 

Self-winding civ,  372 

Stem-winding ex,  429 

Tillac's  electric Ivii,  107 

-work,  Water  Motor  for cxvi,  308 

Clocks,  affected  by  Change  of  Density  of  the  Air iv,  211 

Construction  of.     Patent,  :^^arch,  ]S29 vii,  421 

Patent,  March,  1830 ix,  375 

Electric xxxix,  417 

Electro-magnetic liv,  195 

for  Observatories,  Loud-beating.    J.  S.  Eiffe xxxviii,  280 

Improved  Escapement  of .     Patent,  Sept.,  1832 xvii,  182 

Improvements  in.     A.  Young iv,  116 

Improvement  in  turret.     W.  Wynn v,  398 

New  Mode  of  illuminatinig '. xxxviii,  4.31 

Method  of  synchronizing ciii,  227 

Oil  for iii,    19 


68 

Clocks,  Paris  c,  153 

Keclucing  Price  of  public xxvii,  348 

Resonant  Spring  for  table.     Henry  Mapple xxviii,    45 

Wheels,  Pinions,  etc.,  for.     Patent,  Oct.,  1830 x,  385- 

etc..  Precautions  in  packing.     Tlios.  Gill iv,  351 

Close,  Chas.  .S.,  Memorial  of cviii,  354;  cviii,  358 

Closet,  Wakefield  earth xciii,  226 

Water.    See  Water  Closet. 

Cloth  and  Paper  from  a  Species  of  Asbestos viii,    78 

Silk  Waterproof,  Process  to  render.     Collet i,  185  ;  i,  251 

Cleaning  and  fulling.     Patent,  Sept., 1825 ii,    90 

-cutting  Machine  (Fowler's),  Eeport  of  Committee  on  Science  and 

the  Arts  on cxiv,  308 

Extraordinary  Manufacture  of xxx,  265 

fabricated  by  Insects  iii,  208 

Felted.     J.  "Duncan xxxvii,  203 

Finishing  woolen.     Patent,  Feb.,  1830 ix,  312 

Improving  Lustre  of.     Patent i,  216 

Machine  for  dressing.     Patent xiii,  261 

Manuf actiu-e  of .      Patent,  Oct.,  1840 xxxii,  407 

Woolen.     Patent,  Aug.,  1830 xi,    33 

Eaising  the  Pile  on.     Patent,  May,  1825 iv,    94 

Piemoving  Grease  from xxvi,  265 

rendered  Fire-proof  by  sulphurous  Vapor Ixxv,  .348 

Clothing,  Fire-proof x,  212;  xii,  416 

Material,  Sponges  made  into cviii,  261 

Our,  ami  our  Homes.     Louis  W.  Atlee cxxiii,  263 

Water-proof xxviii,    48 

See,  also,  Garments. 

Cloths,  Dressing.     Patent,  April,  1831 xii,  180 

Forming  Xap  upon.      Patent,  Feb.,  18.30 ix,  310 

Improved  woolen  and  other.     Paten t,  June,  1843 xxxvii,  160 

Improvements  in  woolen.     Patent,  Aug.,  1828 xiii,  245 

ere.  Scouring,  fulling,  cleansing.    Patent,  March,  1829 ix,  244 

"Cloud  Combination  of  Steam  and  Air""    W.  H.  Shock Mil,  342 

in  rarefied  moist  Air,  Formation  of ci,  127 

Clouds,  Constitution  of cxix,  501 

Formation  of xMii,  449 

Light,  of  the  upper  Atmosphere cxix,  409 

Observations  in  the cxiii,  230 

Suspension  and  Elevation  of cviii,  387 

Clough,  Machine  called  a  floating xxix,    70 

Clover-seed  cleaning  Machine.     Patent,  April,  1832 xiv,  252 

Hulling  and  cleaning.    Patent,  March,  1834, xviii,  265 

etc..  Machine  for  cleaning.     Patent,  1835 xx,  173 

hulling.      Patent,  l^OY.,  1834 xix,  409 

Clyburn's  self-recording  Dynamometer xl,  339 

Clyde  Xavigation,  Improvement  of  the xiii,  237 

Coach,  Skinner's  safe v,  354 

Coaches,  Petition  against  Use  of  Stage- Ivii,    59 

Steam-road.     See  Carriages. 

Coagulability  of  Serum  and  Albumen xcvii,  158 

Coal,  Acid  Products  of  the  Combustion  of.     Yincotte cix,  180 

Analyses  of  anthracite.     W.  Pi.  Johnson xxviii,    73 

and  Coke  in  Locomotives,  Relative  Values  of.     B.  Fothergill, 

Ixviii,  88  ;  Ixviii,  147  ;  Ixviii,  222 

Relative  heating  Powers  of.    A.  Pellatt xxviii,  135 

Iron  at  Bordeaux,  Consumption  of xxx,  285 

Field  discovered  in  Ireland Ivi,    65 

in  England  in  1848 xlvi,  408 

France  and  other  Countries Ixxvii,  410 

Sicily Ixiv,  411 

Ores,  Analysis  of  anthracite.    W.  E.  Johnson xxviii,  289 

Stati-stics  of  Pennsylvania,  1846 xiii,  124r 

human  Power,  English..'. Ixvi,  212 

Wood,  Experiments  with.    M.  Bull i,  25T 
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Coal,  Analysis  of,  Ultimate.    Fred.  Vaux xlvii,  197 

Anthracite.    T.  P.  Jones iii,  123 

Application  of  Water  to  burning xxxiii,  253 

as  a  Fuel,  The  use  of.     P.  \V.  Wheafer Ixxxiii,  314 

Drying  Tobacco  by.    E.  Hazard xii,      5 

in  Pennsylvania,  Early  Use  of cix,  411 

in  blacksmilh  Shop.s.    G.  Jones x,  198 

in  open  Fire-places.     T.  D.  Mitchell iii,  121 

in  smelting  Furnaces.    Robin xix,  264,  341 

in  smith's  Work,  Use  of.     A.  C.  Jones xvii,    73 

in  steam-engine  Furnaces.    J.  Malin iii,  190 

Mode  of  feeding  Fires  with xxix,  136 

Power  of ,  for  generating  Steam.    And.  Fyfe xxxii,    92 

Smelting  with.    Daubree xxvii,  259 

Swiss cix,  207 

Trial  of xxvii,  211 

Uses  and  Application  of ii,  21)2;  xxix,  136 

Application  of  Products  obtained  from.    F.  C.  Calvert lix,  277,  332 

as  an  Aid  to  industrial  Progress Ixviii,  131 

Australian,  Eeport  on  English  and.    Anderson  &  Abel Ixxiv,  210 

Average  Consumption  of,  per  Horse- power Ixxx,  244 

Bituminous,  near  Havana,  Cuba.    11.  C.  Taylor xxii,  178 

Obtaining  Oil  from.    Jas.  Young Ix,  273 

Origin,  Varieties,  and  some  Uses  of.    Andrews.. ..xcv,  68,  133 

Pennsylvania li,  142 

-breaker.  Infringement  of  Patent  for liii,    96 

Bricks,  Utilization  of  coal  Waste  by  conversion  into Ixxxii,  55,    62 

Combustion  of xxxviii,  160 

Spontaneous,  Remedy  for.     Carpenter xxxiv,  420 

Compressed Ixxiv,    57 

Consumption  of,  by,  and  Evaporation  from,  steam  Boilers Ixvi,    13 

-cutting  Machine  at  Blaina  Works Ixxx,  425 

Self-acting  hydraulic.     Garrett Ixxxii,  310 

Machinery Ixxix,  128;  xciv,  150,  225,  371;  xcvi,    78 

Wm.  H.  Wahl xcvii,  223 

in  England xcv,    43 

Indiana.    J.  S.  Alexander xcvi,  295 

the  United  States xcvi,  150 

Drops  at  Middlesborough-on-Tees xlii,    31 

Dust,  Consolidated Ixxxiv,     7 

Part  played  by,  in  coal-mine  Explosions cvi,  344 

Utilization  of xciii,     4 

Waste Ixxxv,    84 

See,  also,  Coal  Waste. 

Elasticity  and  electric  Conductivity  of cxv,  316 

Electric  Conductivity  in.  Dependence  of,  upon  Temperature cxi,  382 

Fields,  Dimensions  of  the  Earth's '. Ixxv,  421 

of  Alabama.    Lyell.. xlii,  288 

China xcv,  152 

Coal  mining  and.     R.  C.  Taylor xl,    51 

France xxxviii,  431 

Great  Britain. xlii,  266 

at  Wardie,  Scotland,  Organic  Remains  in.    Paterson, 

xxiv,  297 
Estimated  Quantity  of  Coal  in  Derbyshire  and  York. 

shire ." xxv,  213 

of  England  and  Wales xlvi,  215 

South  Staffordshire.    Fredk.  Burr xxvi,  376 

Probable  duration  of 

xxv,  213 ;  xxvi,  357  ;  Ixxxii,  65 ;  xcii,  77  ;  Ixviii,  194,  367 

Japan,  Subvention  for  developing cvii,  200 

India,  Coal  and ex,    61 

Nova  Scotia.    Gesner xxxvii,  399 

and  Cape  Breton xxviii,  276 

Pennsylvania.    The  Lackawanna  and  Wyoming  Region.xlvi,  280 
The  Bear  Valley  District.    Johnson.. .xxxii,  318 

Russia xcvi,     6 

Silesia,  Origin  of  the.    Goeppert xliii,  215 


60 

Coal. — Uontinued. 

Fields,  Origin  of  the  Vegetation  of.    J.  T.  B.  Baumout xxix,  205 

for  Smelting  Ofes,  Proper xlii,  353 

Formation  of.     Fremy cviii,  338 

-gas  Engineering.    Robt.  Briggs ....cv,  217;  cvii,  128 

Gases  occluded  in xciii,    87 

Geary's  patent xxviii,  265 

Indian,  Trial  of Ixxxix,  202 

in  Italy,  A  discoveiy  of Ixxxv,  299 

Locomotives,  Anthracite,  Mode  of  burning.     Patent,  July,  1834.  xix,  114 

Use  of.    W.  R.  Johnson xliv,  110 

A.  Pardee Ivii,  405 

G.  W.  Wliistler,  Jr xlviii,  6,  78,  176 

Burning.    A.  L.  Roumfort li,  138 

and  heating  Feed- water  in  Locomotives.    Clark... .Ixx,    73 

Substitution  of  Coal  for  Coke  in  locomotives Ixvii,    85 

Use  of.    Woods  &  Marshall Iviii,  365 

Welsh  steam.    J.  Tomlinson Ixviii,      6 

Lecture  on.    W.  W.  Smyth Ixxiv,  406 

Lyken's  Valley xxxii,  322 

Mine,  Goaf,  Ventilation  of  the.    Faraday xxxix,  366 

Mines  in  Illinois xxi,  376 

(See  3Iine,  Mines. ) 

Mineral,  Chemical  Composition  of.     Chase cviii,    95 

Mining,  Caustic  Lime  in cxv,  147 

Diamond  Drill  in xciv,    80 

History:  First  Charter  to  Digfor  Coal  at  Newcastle,  Eng..lxxii,  205 

three  hundred  Years  ago xlix,    75 

Natural  History  of xxviii,  355 

Newcastle cxv,  466 

Observations  on.    Wilkinson xxxi,  279 

Old  and  new.  Effectiveness  of Ixxxviii,    81 

Origin  of xxv,  287 

Paris,  Manufacture  of liii,  284 

Patent  preserved Lxxiii,  331 

Phosphorus  in.     A.  S.  McCreath c\ii,  389 

Pulverizing,  before  using.     C.  E.  Dutton xcii,    17 

Purifying,  Apparatus  for Ivi,  115 

Statistics  of.    Jas.  MacFarlane xcvi,  255 

Europe.     Coal  Trade  of  18(33 Ixxix,  346 

Production  of  Coal  in xlii,  284 

France.    Coal  Production  in xxv,  214 

Great  Britain xlii,  266;  Ixviii,  357;  Ixxv,  404 

Coal,  Cinders,  and  Culm  shipped  during  1843 xxxvii, 

295;— lS43and  1844,  xl,  354;— 1840— 47 xlvi,  216 

Coal  raised  and  Loss  of  Life  among  miners,  1868-1872..xcvii,  136 

Consumption  of  Coal  in  Great  Britain xxiv,  433 

in  Sheffield xxiii,  323 

Export  Trade  in  1847-48 xlvi,  216 

Exports  in  1873 xcvii,    80 

United  States. 

Anthracite  Coal  Trade liii,  225 

from  1820  to  184.5 xli,  100 

of  Pennsylvania,  Progress  of  the xciv,  228 

Coal  shipped  from  Pictou  to  U.  S.  up  to  Aug.,  1853.    W. 

H.  Shock Ivii,    17 

Shipments  from  Pittsburgh,  1872 xciii,  364 

Supply  of Ixviii,  194 

England,  Prospects  of lx\'iii,  194,  357;  xcii,    77 

Swiss cix,  207;  cvii,  206 

Theoretical  Power  in,  and  that  obtained  from Ixxxvi,    77 

Washing  Machines  for lix,    70 

Waste,  Utihzationof...liii,  2S4;  Ixxxii,  55,  62;  xciv,  152;  xcvi,  266, 

356 cxv,  467 

Wm.  H.  Wahl xciv,  419 

Weather-waste  of xciii,    82 

(See,  also,  Coal  DuAt.) 
(See  UombusUon,  Fuel.) 
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Coal,  Working  Power  of Ixxii,  406 

Apparatus  for  Analysis  of.    Alexander  &  Morfit Ivii,  102 

Coals xxvi,  142 

Cinders  and  Culm,  Exports  from  Great  Britain  of xlvi,  21(> 

Comparative  Value  of  anthracite  and  bituminous.    Stuart..liii,  418  ;  liv,  217 
containing  much  Ash,  Commercial  Value  of.    11.  H.  Thurston.. ..xcviii,  107 

Economic  Value  of.    N.  &  J.  Thompson li,  135 

Eva]»>rative  Efficiency  of  Japanese.    W.  II.  Shock Ixx,  185 

for  Enulish  Navy xlix,    52 

Heatiny  Power  of xcii,  231 

of  the  carboniferous  and  cretaceous  Periods,  Experiments  on.    B.  F. 

Isherwood xciii,  392;  xciv,  31  ;  xciv,  115;  xciv,  178 

Percentages  of  Phosphorus  in  bituminous  and  anthracite.    C.  H. 

Eoney cviii,    5G 

Proposed  Continuation  of  Prof.  Johnson's  Experiments  on  American, 

cii,    16 

Russian.    B.  F.  Isherwood xcvii,  404 

Coast  in  the  U.  S..  Extent  of  lake xlv,  355 

Survey.    See  S^irvey. 

Coating  for  small  metal  Articles,  Protective Ixxxviii,  369 

Coatings,  Efficiency  of  several  Kinds  of  steam-pipe.    B.  F.  Isherwood.. .xcix,  187 

Cobalt  and  Nickel,  Oxides  of.    II.  Wurtz xc,    14 

-blue ii,     3 

in  Electro-metallurgy cvi,  352 

-plating cvi,  201 

Cochineal,  Researches  npon.    Schtitzenberger Ixvi,    66 

A  Substitute  for Ixix,  335 

Cochineals,  Commercial  Value  of xlv,  435 

Cochrane's  patent  dissolvent  Lamp iv,  412 

non-wasting  and  non-freezing  Hydrant,  Report  on Ixiii,  419 

Cock,  Hare's  new  valve xv,  293 

Hydro-pneumatic  liquor.     Patent v,  361 

made  of  glass  Plates xv,  259 

Percival's  gas-regulating  Stop- Ixxx,  425 

Cockerills  of  Liege xxix,  263 

Cocking's  Parachute xxiv,  219 

Cocks  fitted  with  cork  Casing,  etc.    Patent,  July,  1825 iii,  162 

Improvement  in.      Patent,  Aug.,  1830 xi,    35 

or  Taps,  Porcelain.     Patent v,  367 

Cohesion  Figures  of  Liquids,  Researches  on.     T.  T.  Wright Ixxix,  209 

Lecture  on.     Faraday Ixx,  103;  Ixx,  169 

Cohne's  electric  Candles cviii,  276 

Coil,  Hearder's  induction Ixiii,  179 

Large  induction.    Wm.  H.  Wahl xci,  212 

Coffee  as  a  Beverage,  Experiments  upon.    Dakon  and  Wetherill...lx,  60 ;  Ix,  111 

-beans.  Amount  of  Calfeine  in.     A.  Vogel,  Jr Ixvi,  359 

Experiments  on.      J.  J.  Cunningham xxxvii,  358 

Improvement  of xxii,  358 

Parivsites cvii,  345 

-urn,  Evans'  improved v,  387 

with  Milk  as  an  article  of  Diet.     D.  A.  Caron Ixiv,  349 

Coffer-dam  at  Turner's  Falls,  Connecticut  River.    J.  B.  Francis Ixxxiii,  317 

New  portable.     E.  B.  Hunt Ixx,  375 

Portable.     E.  B.  Hunt Ixxii,  145 

Portable  marine.    Thos.  Stevenson xlyi,  217 

used  in  excavating  Rock.    D.  Steven.son xxxiii,  214 

Wrought-iron xlvii,  300 

Coffer-dams,  Structures  in  the  Sea  without.    D.  Miller Ixxv,  371 

Coffin,  Improved.    Patent,  Oct.,  1825 ii,    89 

Coffin's  Patches  Lighthouse Ixi,  145 

Coggia's  Comet,  Light  of,  polarized  xcviii,    85 

Coin  and  change-making  Contrivance,  Ball's cvii,  215 

Blanks,  Machine  for  cutting xxiii,     1 

Cashier,  Meeker's  automatic cvii,  143 

-milling  Machine  in  U.  S.  Mint,  Philadelphia.    F.  Peale xxii,  375 

The  Seyss  automatic  weighing  and  sorting  Machine  for.    S.  James. ..cv,    97 
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Coinage,  Aluminum xciv,  209 

in  Denmark,  Decimal Ixxii,  208 

France,  Bronze  xxiii,  406 

Great  Britain,  Decimal Ixix,  279 

International Ix,  358 

System  of Ivii,  213 

Metallurgj'  and  assaying  of  the  Metals  used  in.    Outei'bridge, 

ciii,  281 ;  ciii,  339 

Silver.      July,  1875 c,    83 

Weights,  Measures  and.     A.  M.  Majer xciv,  278 

Coined  Metals  in  France,  Proportional  Value  of xxiii,  406 

Coining  Press  at  Philadelphia  Mint,  Report  on xxix,  298 

Presses  in  U.  S.  Mint,  Philadelphia,  1836.    F.  Peale xxii,  307 

Coins,  Microscopic  Organizations  on  the  Surface  of cxviii,  126 

and  Medals xxii,  348 

at  U.  S.  Mint,  Assay  of  gold  and  silver xli,  131 

from  same  Mould,  Difference  in  Size  of.    H.  W.  Dove  Ixxii,    60 

or  Metals,  Taking  Impressions  of v,  208 

Coke  and  Coal  in  Locomotives,  Relative  Values  of.    B.  Fothergill, 

Ixviii,  88  ;  Ixviii,  147  ;  Ixviii,  222 

Relative  heating  Powers  of.    A.  Pellatt xxviii,  135 

Anthracite  ci,  274  ;  cii,  364 

as  a  Fuel  for  melting  iron.  Gas-.    Memck  and  Agnew xxiv,  423 

Calcination  of xxiii,  213 

-gas  Generators,  EflQciency  of evii,  397 

in  locomotive  Engines,  Substitution  of  Coal  for Ixvii,    85 

Strength  of  Cast-iron  improved  by  Use  of.     Fairbairn Iv,  375 

Cold,  Action  of ,  on  the  voltaic  Arc cxiii,    66 

Air  in  maintaining  Heat,  Action  of.     Robt.  Adams xxv,  135 

Apparent  Radiation  and  Reflection  of.    Chas.  F.  Himes cxv,  307 

Artificial  Production  of.    R.  Walker viii,  396 

E.  J.  Houston xcvii,     9 

Effects  of,  upon  Chrysales cxiv,  312 

hammering  to  improve  Saws i,    81 

on  Iron  and  Steel,  Effect  of xci,  295 

produced  by  sulphate  of  Soda  and  muriatic  Acid xxii,  204 

-producing  Solution Ixxxii,  285 

Collapse  of  a  water  Reservoir  or  Tank.    Robt.  Hare xxiii,  295 

Collar  and  Hames,  Rutherford's  adjustable cix,  431 

Collars  for  Horses.     Patent,  July,  1825 ii,  345 

Sulphate  of  Barium  for  Paper Ixxxiii,    68 

College  for  Orphans,  Girard.     Thos.  U.  Walter xxv,  354 

Proposed  polytechnic  and  scientific.    Philadelphia i,  189 

"Colleges  and  the  American  Public,  American."     Xoah  Porter xc,  286 

Colic,  Cure  for  Painters' xiv,  284;  xix,  364 

from  Lead.     Christisou xi,  279 

Colliery  Shafts.    Sheafer Ixxxiv,  393 

Collision  and  Impact.    E.  Hodgkinson xxii,    51 

on  Lancashire  and  Yorkshire  Railroad li,    87 

Collisions  and  their  Prevention,  Railroad Ivi,  346 

at  Sea,  Signals  to  prevent Ixxv.  332:  cxv,  314 

of  locomotive  Engines,  Neutralizing  the  Force  of.    E.  Hazard. .Ixii,  229 

Railroad,  Prevention  of Ixxx,  243 

Railroad,  Reducing  the  Shock  in Iviii,  370 

Collodion  and  Castor-oil  for  Medals,  Knife-handles,  etc.,  A  Mixture  of  ...Ixxv,    69 

Electric  Properties  of cx%i.  230 

Non- explosive cviii,  352 

Precipitating  the  Cotton  contained  in.    T.  Cattell liLi,  206 

Preparation  of Ixxxi,  137 

Process  in  Photography.    F.  S.  Archer liii,  205 

Tablets ex,  354 

Colloid  Septa Ixxxii,  418 

Separation  of  Gases  by.    T.  Graham Ixxxiii,    39 

Color  and  Brush-stand,  James'  patent  Artists'  rotary xcviii,  227 

Light,  Difference  between  Sensations  of..'. cvi,  201 

-blindness  among  railroad  Employes.    Geo.  Wilson Ivi,     6 
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Color-blindness  in  railroad  Eniplovt's oviii,  253 

by  Heat  in  certain  Iodides,  Change  of xci,  158 

Cakos,  Oil v,  1x0 

Cliani^es  jirodiiccd  by  Heat xcii,    K6 

-ehanHing  .Substances,  New  Uses  for xciv,    87 

Contrasts  of cxx,    (54 

Fine  Ked,  from  Walnuts vii,  149 

for  Confectionery,  A  ureen jxxv,    09 

(ireen  and  yellow  producing  Flesh- Ixxxi,  137 

Green  without  Arsenic xxxvii,  357 

in  Carpets xxxix,  348 

Clotli,  Fixing.     Patent,  March,  1840 xxxviii,    19 

Laws  of.     Crace-Calvert Ixiv,  276 

obtained  from  coal-tar  Products.     Crace-Calvert Ixv,  347 

produced  in  certain  chemical  Compounds  by  Ileat,  Change  of.    E.J. 

Houston xcii,  115 

of  precious  Stones cxvii,    69 

l)ure  Water cxvi,  156 

on  Uadiation  of  Heat,  Influence  of.    A.  D.  Bache xx,  289 

Yellow  the  brightest Ixxxix,    33 

Coloration,  Phenomena  of xxvii,  121 

Colored  Corona cxx,    30 

Lights  for  Illumination,  Intensity  of xcix,  416 

on  Vegetables,  Action  of.'. cxiv,    99 

Rings,  Comparison  of cxix,  ."5.35 

Colorific  Eays,  Solution  of cxvii,  3s6 

Colorimeter," Duboscq's  new Ixxxvii,  156 

A  new xcv,  226 

Coloring  Composition  for  cheap  Jewelry iv,  210 

Daguerreotypes.     C.  G.  Page xxxvii,  312 

Electro-chemical.     Becquerel Ixxii,  330 

Jewelry  by  Galvanism cxv,  468 

Matter'cal'led  (iarancine.     Fatent,  Aug.,  1843 xxxvii,  419 

Extracting.     Schlumberger xli,  189 

from  Carthamus i,  344 

Matters Ixvii,  341 

from  coal  Tar.    E.  Kapp, 

Ixxii,  181 ;  Ixxii,  250  :  Ixxii,  3.35  ;  Ixxii,  409 

in  common  Life,  Arsenical.    A.  W.  Hoffman Ixxiii,  341 

Qual.  Analysis  of  animal  and  vegetable.    H.  C.  Sorby, 

Ixxxiv,  335  ;  Ixxxiv,  413  ;  Ixxxv,  54  ;  Ixxxv,  201 ;  Ixxxv,  272 

Vegetable Ixx,  270 

Porcelain  Purple,  Analy.sis  of  a  Substance  for xxv,  342 

small  metallic  Objects Ixxxviii,  415 

Colors,  Alumina  with  Colors  for  the  Palette.    A.  A.  Hayes viii,  .347 

and  black  lead  Pencils,  Manufacturing  of  Water- xlii,  205 

Aniline  black Ixxx,    58 

Artificial  ultramarine xli,  135 

Blue  V,    98 

Blue  from  buckwheat  Stalks xiii,  419 

Blue,  Prussian,  Preparation  of xlvi,  200 

by  reflected  and  transmitted  Light,  Complementary Ixxxvii,  286 

Coal-tar Ixxxi,  406 

Chrome-green Ixix,  341 

Chrome-oi'ange ix,  2.s8 

Complementary cvi,    67 

Curious  Adulteration  of  aniline xcii,  232 

Effects  of  Light  and  Air  on.    Wm.  Trull xxviii,  125 

Fine  black ii,  2.39 

for  calico  Printing,  Preparation  of.     W.  H.  De  Kurrer 1,  327 

for  Candies,  Harmless cvii,    61 

for  Dyeing  or  Printing,  Improvement  in Ixxiii,  211 

Green  Lake  from  red  Cabbage ix,  215 

Green  Paint Ixxx,  135 

Green  Pigments xv,  402 

in  homogeneous  Bodies,  Prismatic xxxviii,  105 
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Colors  in  Photographs Iv,  141 

Mugiiet Ixvii,  126 

printed  Fabrics,  Xomenclature  for  Durability  of Ixxii,    97 

Insoluble  aniline Ixxxix,  257 

Machine  for  Grinding  painters'.    W.  J.  Stone vii,  244 

Manufacture  of  red,  green  and  other  enamel x,  257.  x,  338 

Method  of  fixing  crayon.    J.  Smithson 1,304 

Mode  of  preparing  Water- xli,  418 

New  Chrome-green Ixxv,  406 

New  use  for  aniline....: xciii,  372 

of  dyed  Stuffs,  Proving ii,    55 

Fibres  and  gi'ooved  Surfaces xvi,  138 

Jet  of  Steam liv,  336 

thin  Plates  illustrated  by  permanent  Soap-bubble.    Eeade xxv,    65 

on  Absorption  of  Heat,  Influence  of xvii,  213 

Perception  of.    Gladstone Ixx,  264 

Photographs  in lii,  211 

Preparation  of  Bistre xx,  286 

Prussian  Blue xxvii,  412 

Properties  of  artists'.    J.  Shaw xiii,  10;  xiv,  224 

Purple  powder xxxlx,  288 

Eed.    Grotthuss vii,  323 

Scarlet  Color  for  the  Palette.    A.  A.  Hayes viii,  347 

Steinbiihl  Yellow Ixix,  133 

To  determine  the  Value  of  aniline xciii,  159 

upon  animal  Development,  Influence  of ex,  418 

Tissues,  Mode  of  fixing li,  133 

Vermilion Ixii,  203 

Yellow,  Cologne.    Boutron-Charland v,  402 

Colosseum,  etc.,  at  Nismes,  France Lxxxiv,  196 

Colton's  Door  and  Padlocks,  Report  on xlvi,    71 

Colt's  revolver  Factory,  Notice  of .'. Ix,  215 

Column  of  irregular  Shape,  Strength  of  a.    T.  M.  Cleemann ci,  221 

Columnar  Lightning cxiii,  150 

Columns,  Bricks  used  by  the  Ancients  for  fluted ^^i,  245 

Crushing  Limit  of cxx,  325 

Combination  by  Volumes cvi,  283 

Combs,  Machine  for  parting.    W.  Rogers xvii,  421 

Manufacture  of  horn  and  tortoise-shell.    Thos.  Gill ix,  346 

Old  Shoes  converted  into Ixxxviii,  296 

Combustible  Substance  in  Russia,  A  new li,  261 

Combustion  as  applied  to  Steam-boilers.    W.  H.  Henderson Ixxx^ii,  244 

at  a  low  Temperature xxiii,    68 

Chemistry  of.    W.  H.  Henderson, Ixxxvii,  166 

Gain  in  Weight  by xc,  116;  xcvii,    12 

Heats  of ex,  354 

in  compressed  Air.    J.B.  Eads xciv,  375 

F.  Collingwood xcv,  345 

Influence  of  Pressure  on.    Cailletet civ,  127 

solar  Light  on.    Thomas  M'Keever i,  244 

Instances  of  Spontaneous.    M.  Scanlan xxi,  423 

of  Carbon  at  a  high  Temperature cxv,  315 

Charcoal,  Spontaneous.    F.  Coxworthy xvii,  285 

Metals  in  Chlorine.    Robt.  Hare xvi,  288 

the  human  Body,  Spontaneous  vii,    31 

Spontaneous xvi,  213  ;  xvii,  16  ;  xcvi,  300  ;  c\ai,  209 

Temperature  of ciii,  301 

Berthollet civ,    35 

underwater xcii,    12 

Comet  and  the  Meteors  of  Nov.  27th,  1872.    Biela's.    D.  Kirkwood xcv,  131 

Crull's,  Spectral  Lines  of cxvi,  236 

Halley's xxii,  282 

Herschel xxvii,  205 

Daniel  Kirkwood xciii,  420 

New xlix,  136 

of  1832.    Arago xiv.  315 
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Comet  of  IKfii;,  Speetiuin  of Ixxxii,  41{> 

(II)  of  l.M>8,  tSpectriim  of Ixxxvii,  L".)3 

of  188li,  DisiilacoHU'iit  of  spectral  Linus  in  cxvi,  1'36 

Tail  of  tilt'  Lcreat cxvi,  236 

Photographs  of  tlio'  jj;ieat cxvi,  233 

l)olaiizc'cl,  Light  of  Coggia's xcviii,    85 

Spectrum cxii,  468 

Spectrum  of  Brosscn's Ixxxvii,  2'J6 

Wells,  Curious  Observations  of  cxiv,  474 

Cometary  indication  of  cosmic  Currents cxix,  452 

Light  and  lleat,  Origin  of cxii,  468 

Spectra cxii,  375 

Spectrum  ciii,  303 

Theory,  Xew cxiv,  473 

Comets  and  temporary  Stars,  New  Hypothesis  regarding.    Tobin cix,  272 

Constitution  of cxvi,  467;  cxii,  388 

Figure  of cxiv,  474 

Formula  for xxviii,  350 

Galle's  three xxix,  358 

Heat  from xxxvi,  345 

in  the  Spectroscope Ixxxvi,  155 

Light  of cxv,  237 

of  1811  and  1881 cxii,  467 

Origin  and  Periodicity  of cxvii,  225 

shine  by  reflected  Light xxi,  365 

Tails,  Forms  of cxvii,  302 

Commerce  of  the  Lakes  and  western  Rivers,  1847 xlv,  352 

Commercial  Statistics  of  England liii,  203 

Commissioner  of  Patents'  Report  for  1841 xxxih,  275 

Commissions ci,  14& 

Committee  on  Inventions  of  Franklin  Institute.  For  Reports  by  this  Com- 
mittee, see  Name  or  Mention  of  Invention,  also  of  Inventor,  etc.,  etc. 
Committee  on  Science  and  the  Arts,  Report  of.  For  Reports  by  this 
Committee,  see  >iame  of  Inventor  or  Patentee,  and  Title  or  Name  of 
Invention  or  Patent,  etc.,  etc. 
Committee  on  Science  and  the  Arts,  Annual  Report  of.  See  volume  of 
desired  date. 
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Compass,  An  alarm cviii,  135 

insulated  ship's xl,  214 

Azimuth  Fog- v,  265 

Ream.    J.  C.  Trantwine xx,  145 

Correcting  ship's Ixxxi,    66 

Dent's  ship xl,  207 

Deviation  of  the.    Wm.  Scoresby xvi,  40;  xvi,  121 
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He's  differential  ci,  149 
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Wm.  Scoresby Ix,  192;  Ix,  317 

Liquid  Ixxxv,  218 
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Invention  of  the xxii,    69 
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Mariners  and  surveyors'.     Patent,  June,  1830 x,  238 

Report  (m  Smith's xviii,  318 

-needles.    Moses  Smith xi,   95 

Manufacture  of iv,    42 

Nickel cvii,  110 
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on  iron  Ships,  Correction  of .' Ixxxv,  370 

Peaucellier's  compound.     W.  D.  Marks cvii,  361;  cix,  430 

Report  on  W.  A.  Burt's  solar xxxi,    97 

Self-registering xxxviii,    93 

Ships' Ixv,  404 

Solar  V,  209 

Steadiness  of  the cviii,  179 
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Compass  Variation  anrl  Collisions  at  Sea.    Maurj' be,  200 

Compasses  at  Sea,  Correction  of  ship's  *. Ixxx,  351 

Correction  of  ships'.     Airj- Ixxxii,  102 

iron  ships' Ixxxii,  115 

Airy  Ixxxii,  172 

Improvement  in cxii,  315 

Marine.     Patent,  Julj',  1844 xxxix,  405 

or  Dividers,  Grover's  indicating Ixi,  269 

Testing  ships' Ixxxii,  ;J39 

Compensating  Powder.    A.  L.  Totten civ,  54:  civ.    89 

Composite  Pliotograpy.  W.  Curtis  Taylor cxx,  74,  299 

Composition  for  coating  sheet  Iron,  Eeport  on  Butcher's Ixiv,  1-43 

Compressibility  of  Liquids civ,  222 

Compression  in  the  Steam-engine,  Tlie  Curve  of.    J.  C.  lloadley cv,      1 

of  Materials,  Longitudinal  Iv,  300 

Compressor  and  Foveats.    T.  L.  Jennison xvi,     9 

Compressorium  and  moist  Chamber,  Holman's  new.      J.  A.  Ryder ex,  121 

Compounds  of  Metals i,  176 

Comstock  Mines  and  their  Relation  to  deep  ilining,  Accidents  in  the.    J. 

A.  Church eviii,  166 

Conchologj' :  Xew  Species  of  Naiads,  etc.    I.  Lea xxi,  184 

Concrete.  ^. xxxv,  315;  Ixxx,    66 

Bridge  of.    Libruni xxxv,  163 

or  rubble  Betou  in  engineering  Works Ixv,    86 

to  fire-proof  Construction.  Application  of.    J.  Ingle Ixxxii,  378 

Use  of.     Treussart xxv,  145 

used  in  London  Docks.     Geo.  Robertson Ixxiii,  163 

Concretes,  Limes,  Cements,  and  Mortars.     C.  H.  Haswell. 

Ixxix,  861 ;  Lxxx.  171 ;  Ixxxii,  295 

Concussion,  Extraordinary  Effects  of xxiii,  239 

Condensation  in  steam  Cyiinders cv,    69 

of  Steam  ..' li,  114 

(initial)  of  steam  Cylinders.    Wm.  Dennis  Marks... cx\-ii,  173,  250 
of  Steam  in  Pipes  and  Cylinders  of  Steam-engines.    Wm. 

Dennis  Marks cxvii,      1 

Surface.     J.  P.  Joule Ixxiii,  113;  Ixxiii,  136;  Ixix^  204 

Surface.    Dingier  &  Pfeiffer Lxxxi,    60 

Condenser  and  Cooler  for  Brewers,  etc.     Patent,  May,  1826 iv,  188 

Evaporator  for  marine  Engines,  Ericsson's xlv,  128 

Refrigerator  for  Worts,  etc.    Joslin's vii,  210 

Ejector...." Ixxxvii,  251  ;  Ixxxviii,  291 

Ernest  Alban's xci,  220 

for  locomotive  Engines xcii,    74 

Steam-engines,  Crook's cvi,  359 

The  Ejector.     J.  R.  Napier Ixxxviii,  .356 

Moi-ton's  Ejector.    W.  J.  M.  Rankine Ixxxviii,  333  ;  Ixxxviii,  377 

or  Refrigerator.    Patent,  June,  iSoG Ivi,  177 

Pirsson's xlix,  418 

Regulating  Flow  of  injection  Water  into xlix,  1.38 

superseded.  The  surface Ixxix,  331 

Condensers  and  Air-pumps,  Foot-valves  in Ixx,  409 

Boilers  and  surface.    Thos.  Prosser Ixv,    94 

Durability  of  Tubes  in  the  Pir.sson.    J.  P.  Pirsson Ixvi,  234 

for  marine  Steamsliips,  Fresh  water li,  124 

Steam-engine.    Patent,  March,  1846 xliv,  193 

of  tempered  Glass,  Electric cix,  347 

on  Steam-boilers,  Effects  of  surface.    Jas.  Jack Ixxvii,  169 

Surface.    Wm.  Sewell Ixxiv,  348 

Condensing  compound  Engine,  An  Account  of  Experiments  made  on  a,  by 

a  Committee  of  the  Industrial  Society  of  Mulhouse.    B.  F.  Isherwood...cxx,  253 
Conditions    of   maximum    Economy  "of   the   Steam-boiler,  etc.      R.   H. 

Thurston cxiv,    13 

Conductors,  Mechanical  and  electrical  Tests  of.     Report  of  special  Com- 
mittee of  Franklin  Institute cxx,  {Supplement) 

Conduit,  Self-regulating.     Patent,  Jan.,  lb''31 xi,  318 

Cone,  Cyhnder  and  Sphere  Ixxvii,  272 
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ConePulloys.     II.  W.  SpaiiKlcr cxv,  116 

Cones,  Dctcnuiiiiiiu;  tin*  IJiami'tcr  of  Speed-.     J.  F.  Klein cix,  295 

Conical  IJodics,  lianiersioii  of xvi,  '_'87 

Conieine,  I'hysical  ('huractcidl'.     Charland  &  Henry xxiii,  146 

Coniin,  Avtilicial  I'rodiiction  of xci,  230 

Confectionery,  A  green  Color  wliieli  may  be  used  in Ixxv,    69 

Conferences,  Parisian  scientific cvi  274 

Conflagration  in  the  (luicksilveiMines  of  Idria  in  \HO.i iv,    40 

Conllagnitions  and  their  Prevention,  Peport  on  Causes  of xcv.  261 

Congelation  of  Solvents cxvii,  465 

Congress  to  promote  Science  and  the  useful  Arts,  Act  of xxx,    26 

Congreve's  perpetual  Motion.     T.  P.  Jones i\',  179 

Connecting-crank.     E.  Galloway xxxix,  217 

-rods  of  Steam-engines,  Measuring  Length  of Ixi,  125 

Long  and  short.     II.  F.  Clifford xxxvii,    86 

T.  W.  Bakewell xxxvii,  220;  xxxviii,  107 

Taper  of.    W.  D.  Marks cvii,    31 

Conservation  of  solar  Energy cxvi,  305 

Pliny  E.  Chase cxiv,    55 

Conservatory  at  Chatsvvorth >xlvii,    83 

Constants,  Terrestrial cvi,  202 

Contacts  with  the  naked  Eye,  Delicate  Measurements  of ....cvii,  200 

Contagion,  Nervous  and  intellectual cxvii,  226 

Contraction  of  Yeins  of  Water.     Baeyer xxxvii,  324 

Contrasts  of  Color cxx,    64 

Controlled  Combustion,  Experiential  Principles  of.    E.  .J.  Mallett,  Jr cxv,    25 

Convection  applied  to  the  Detection  of  Ileat.    L.  C.  Cooley...xcvi,  ;i43;  xcvii,  408 

Thernioscope  for  Projection.     Le  R.  C.  Cooley civ,  326 

Conversation  Meetings,  ^Monthly from  xv  to  xxx 

Converter  for  Steel,  High  pressure Ixxxix,  226 

Conveyances  on  common  Roads,  Steam xxix,  347 

Cook  &  Seckel's  cut-oft'  Valves,  Report  on xlii,    32 

Cooking  by  Gas xlii,  3(J(i ;  hi,  42  ;  Iviii,  121 

Cooking  Grate,  etc.     Patent,  Oct.,  1829 ix,  145 

Utensils  in  one  Piece Ixxxiv,  157 

Cooling  Agent,  A  new cv,  274 

Air  in  tropical  Climates Ivi,  342 

Goblet civ,  229 

Machines Ixxxi,  410 

of  heated  Bodies,  Experiments  to  determine  Laws  of i,  360 

Cooper  gas  Regulator Ixxxi,  283 

Cooper's  hand-printing  Machine,  Report  on Ixiv,  213 

Copal  and  Amber,  Di.s.solving.     G.  Dakin xvi,  137 

Copper,  Action  of  Sea-water  on xlix,  137 

and  Brass  by  moist  Way,  Tinning  and  zincing xxxvi,  358 

copper  Alloys,  Hardening  of  cvi,    67 

Iron,  Force  required  to  punch  Holes  in.    Colthurst xxxii,  421 

Manganese,  Alloys  of cix,  177 

other  Ore.s,  Smelting.    Patent,  March,  1847 xlv,  256 

Silver,  Separation  of xciv,  285 

Tin,  Alloys  of 1,340 

Zinc  from  the  Ore,  Obtaining.    Patent,  Oct.,  1841 xxxiii,  354 

Statistics  of,  is.io Ixi,    69 

Works.  Ilarefield xxvi,    72 

Boiler-tubes,  Preserving.     Patent,  Nov.,  1832 xvi,  333 

Bronzing cxii,  155 

by  Electrcity,  Extraction  of xli,    69 

Coating  for  Brass xcii,      7 

iron  Pipe xcv,    42 

Iron  and  Zinc  with xliii,  216 

with.     Patent,  Feb.,  1825 iii,    26 

J.  Malin iii,  107;  iii,  190;  Ivi,  283 

containing  Phosphorus xlix,  137 

deposited  by  galvanic  Action Ixxxiv,  222 

District  of  Lake  Superior.    Wm.  Pettit xliii,  338 

Durability  of.    David  Mushet xxii,    53 
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Copper,Effect  of  increased  Temperature  on xxxiii,  192" 

Metals  upon  electric  Conductivity  of  pure Ixxiii,  337 

for  Gas-pipes xcv,  360 

from  tlie  Ore  by  Electricity,  Extraction  of xli,  12S 

poor  Ores',  Extraction  of xxiv,  183 

Fusion  of.    David  Mushet xx,  284: 

in  canned  Peas civ,    48 

Cuba xxvii,347 

the  Bessemer  Converter.  Treatment  of cxx,  38& 

Iron,  Gun-metal,  etc. ,  Tensile  Strength  of Ixxi,    33 

Zinc,  etc.,  Comparative  Corrosion  of.    A.  D.  Bache xx,     2. 

Medals,  etc..  Browning.    T.  Gill ii,    57 

-mining  in  Cornwall xxxviii,  223 

New  Keagent  for xciii,    14 

obtained  i3y  Solution,  Ingots  of.    Clement i,  241 

of  China,  or  Tutenag,  White.    And.  Fyfe vi,    16 

Ore  raised  in  Cornwall xxiii,  153- 

-smelting.     Patent,  Jan.,  1824 xi,    33 

-working.    G.  W.  Hughes, 

xxxviii,  31 ;  xxxviii,  124  ;  xxxviii,  194 ;  xxx\aii,  261 

Ores,  Assaying.    S.  H.  Thomas xxxii,  105 

Determining  Quantity  of.    Ch.  Kersten xxviii,  261 

Metallurgic  Treatment  of xlvi,  342 

Process  of  smelting.    Pavot  &  Philips xlvii,    60 

Reduction  of  gray.    J.  L.  Kleinschmidt, 

Ixxxii,  124  ;  Ixxxii,  164  ;  Ixxxii,  249 

Smelting.    Patent,  July,  1846 xliv,  190;  xlv,  255 

Pecuhar  Beha\ior  of.    W.  H.  Preece ex,  343 

Protoxide  of xiii,  420 

Eeport  on  Pomeroy's  Process  for  coating  Iron  with Iv,  213 

Eoasting  and  refining.     Patent,  Dec.  1839 xxxv,  143 

Salts  for  preserving  Wood,  Use  of xcix,  234 

Sheathing,  Destructibility  of  modern.    Prideaux xxxiii,  104 

Smelting  at  Freyburg xlvi,  407 

Smoke xxiii,  238 

Test  for xxxvi,  358 

Texture  of Ixxv,    67 

Welding xciii,     8 

Water  Furnace  for  Separation  of Ixxxiv,  122 

Wide  Diffusion  of cix,  206 

Wires,  Electric  Conducti\ity  of Ixv,  278 

with  Platinum.    Plating.     Patent,  Jan.  1818 viii,  109 

Coppering  and  Bronzing Ixxxi,  285 

Iron cxiii,  285 

Ships,  andiron  Knees  for  Ships.    E.  Gary v,  292 

Copper-plate  Impiessions  on  Plaster  of  Paris v,  207 

printing.     Patent,  May,  1S39 xxx,   47 

to  Zinc  or  Stone,  Transfers  from xxx,  187 

Copper-plates  by  galvanoplastic  Process,  Coating Ixix,    60 

Electro-zinc  Deposits  on.    H.  Bradbury Ixvii,  344 

F.  Joubert Ixvii,  345 

Increased  ISTumber  of  Impression  from.    F.  Joubert Ixyii,  203 
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Machine,  Simple  Letter xxyi,  204 

oil  Paintings  by  Lithogi-aphy iv,  415 

Machine  for xxviii,  431 

Coquillion's  Grisoumetre cix,    41 

Corah  Silks,  Chemical  Examination  of,  And.  Ure xxxiii,    93 

Coral  cutting cix,  204 

Pieefs  of  Australasia  and  Polynesia iii,    53 

Corals  and  Coral  Islands.    Dana's c,  208 

Corbin  &  Goodrich  and  the  Boilers  of  Mr.  Campbell.    W.  B.  Le  Yan cix,    42 

Cordage,  Cloth  and  Nets,  Means  of  preserving xxxi,    57 

Xew xxvi,  427  ;  xxvii,  142 

of  the  Fibres  of  Aloes xxiv,  41S 
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Cordage,  Paper,  etc.,  Decision  of  I'atent  Office  on  Cantelo's  Application  for 

Ixxiii,  406 
See  also  Rope. 

Cores  for  melted  Steel cxix,  266 

Corel's  Tliernionieter ex,  1G9 

Cork-cuttiii!^  Maciiine,  Borie  &  Mackie's Ixxviii,  280 

Springs Ixxxi,  o.Jo 

Corks,  Air-tight cvii,  241 

and  Bungs,  Machinery  for  cutting.     Patent,  Dec.  1830 xi,  189 

Corliss  condensing  and  Corliss  non-condensing  Engine,  Experimental 
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Delaney  synchronous-multiplex  Telegraph.    Edwin  J.Houston cxvii,    49 

Delauney's  earthquake  Predictions cxvii,  464 

Delaware  Avenue,  Widening civ,  151 

>     in  1701,  Laying  out  the  curved  northern  Boundary  of xxxiv,    11 

Marshes,  Improvement  of  the xciv,    80 

Delineator,  .'simple  perspective.    W.  Shires xx,  213 

Deliquescent  Salts,  Watering  Roads  with Ixxxvi,  229 

Delta  Metal cxx,  177 

Deltas,  Torrential cix,  348 

De  Luc's  electric  Columns.    Robt.  Hare xvi,     2 

De  Milly's  Candles xxii,  413 

Dendritic  Figures,  Natural  Causes  of  arborescent  or.    A.  Carlisle xxvii,  415 

Denison's  corn  Sheller,  Report  on xxviii,  314 

patent  roofing  Cloth iv,  .345 

Dentistiy,  Steam  Power  in xcvii,    75 

Dent's  siiip  Compa.ss xl,  207 

Denver  Pacific  Railroad Ixxxvii,    79 

Deodorizing  and  disinfecting  Materials Ixxxi,  285 

Properties  of  Charcoal.     E.  Filhol liv,  142 

Dephosphorization  of  Iron.    F.  Gautier cix,    83 

Progress  of.    F.  Gautier ex,    34;  ex,    8T 
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Deposition  of  Metals,  A  new  Process  for  electrical.     A.  \V.  Wright civ,  242^ 

Depot  at  St.  Louis,  The  Union  passenger xcv,    80 

of  H.  K.K.  K.,  New  freight Ix.xxv,  .".63 

Deprez's  electro-magnetic  Engine cviii,  11.5 

magneto-electric  Machine cix,  205 

De  Prony's  friction  Dyiianiometer.     Wm.  Stewart xxxviii,  155 

Descartes  and  tlie  IJammeter cxv,  37& 

Deschamp's  omnibus  Register,   Rei)ort  on Iv,  3.52 

De.scrii)tive  geometry  Models.     S.  E.  Warren xcvii,    45 

Design  for  a  Lahel,  bccision  on  Ma.son's Ixxvii,    95 

School  of,  for  Women liii,  208 

Designs  on  Wood,  Embossing i,  181 

Proposed  Alterations  in  Patents  for.     H.  Howson Ixix,  205 

Patents  for.    See  Separate  Index  of  PatenU,  Deslr/ns,  etc. 

Despretz's  artificial  Diamonds.    E.  J.  Houston .' ex,  170 

Desulphuration  of  Metals  in  general.     Kousseau xxxvii,  349 

Detection  of  malic  Acid cxiii,  400 

Detector,  Cosfeldt  imjirovc*!  low-water Ixxxv,  222 

Detonating  Compound  of  Silver  by  means  of  coal  Gas,  Preparing Ixvii,  127 

Detonation  of  Alloy  of  Potassium  and  Antimony xxxvii,  418 

Detonators,  Submarine ciii,  375 

Detroit  river  Tunnel  xcii,  221;  xciii,  77;  xciii,  294 

E.  S.  Chesbrouch xcvii,    96 

Developer  in  Photography,  A  new.     W.  DeW.  Abney ex,  139 

DeVilleroi's  musical  Instrument,  Report  on Ixv,    68 

Dew  Point  upon  Health,  Influence  of.     J.  P.  E.spy   xiii,    76 

Quantity  of  Ammonia  in Ixiv,  283 

Theory  of.     Melloni xlv,    52 

Dextrine,  Improved  Manufacture  of.     Patent,  Sept.  1838 xxix,  116 

Xew  Application  of ,.xxviii,  114 

Prizes  for  making  and  for  extracting  Sugar  from xxvi,  264 

Dia-catoptric  Instruments  for  Lighthouses xlix,    81 

Diagrams,  Cheap  lecture Ixxxiii,  370 

Diagrams  of  the  steam  Engine,  Movable,  Eeport  on  xiii,  222 

Dlagraph,  The  xcv,  148 

Dial  Plate,  Centripetal.    C.  and  J.  McDowal xxvii,  196 

Dials,  Self-luminous  clock.     Henry  Morton cvii,    51 

Dialysation,  A  Case  of Ixxviii,  214 

Dialysis,  Lecture  on.    W.  Odling Ixxiv,  181 ;  Ixxiv,  252 

Practical  Application  of.    A.  A.  Whitelaw Ixxviii,  22  ;  Ixxviii,  143 

Diamagnetic  Force,  Relations  of  the xlvi,  353 

Diamagnetism  of  Hydrogen  civ,  368 

Experiments  illustrating Ixxxiy,    17 

Diamond  and  Graphite xcvi,    87 

Artificial  formation  of  the.     J.  B.  Hannay   ex,  123 

converted  into  Coke xliv,  261 

Drilling.     C.  E.  Ronaldson xcviii,  352 

for  cutting  Glass,  Propei-ties  of  the ..1,  212 

found  at  Nizam,  A  large liv,  420 

from  Brazil,  A  large.     Dufrenoy lix,  254 

King  of  Portugal's iii,  140 

Mines  of  Brazil xxxviii,    72 

Peculiar  Action  of  voltaic  Arc  on  a.    S.  P.  Gassiot ..1,  398 

Phosporescence  of  the cxviii,  313 

rock-boring  Machines xc,    76 

Vegetable  Origin  of  the xxv,  215 

Workiug,  etc."  Peter  Breton vi,    46 

Diamonds,  Artificial cvi,  349  ;  cviii,  212 

Bleaching cvii,  201 

Cutting  Tools  of  black Ixxxix,  361 

Despretz's  artificial.     E.  J.  Houston ex,  170 

for  cutting  Gla.ss xiv,  356 

microscope  Lenses iv,  208 

from  the  gold  Sands  of  California xcv,  371 

Manufacture  of vii,  140 

Setting  glaziers'.    Patent,  Nov.  1832 xv,  180 
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Diapason,  Uniform Ixvii,  352 

musical Ixviii,  207 

Diaphane  Stuffs,  Weaving.    Patent,  litov.  182-i ii,  216 

Diaphote ex,  418 

Diaphragm  for  tlie  Telephone.    Maiche's cvi,  133 

Diaphragms,  etc.,  Increasing  the  dynamic  Effect  of  the  Pulsations  of. 

W.  B.  Cooper cxiii,  459 

Diaspore,  A  new  Locality  for xciv,     7 

Diathermacy  of  Gases Ixxii,    57 

moist  Air.    J.  L.  Hoorweg ci,    44 

Diatoms  in  wheat  Straw ciii,    11 

Dictionary  of  mechanical  Fallacies Ixxvi,  3.35;  Ixxvi,  407  ;  Ixxvii,  253 

Speaking cix,    65 

Die  Holder  for  screw-cutting  Machines Ixxxvii,  365 

-sinking  by  Transfer.    F.  Peale xv,  299 

Dies  for  tliread  Cutting xcii,  222 

Hardening  steel i,    97 

Diet  in  Britain  and  France vi,    41 

Differences  of  sea  Level cxiv,  143 

Diffraction  produced  by  tlie  Ed^es  of  the  Moon.    E.  C.  Pickering Ixxxix,  264 

Diffusion  applied  to  Analysis,  Liquid.    Thos.  Graham Ixii,  273 

of  electric  Light cxiii,    67 

Gases  illustrated xciii,  368 

Work  in  the cvi,  281 

Digestion,  Chemistrj"  of.    Marcet Ixxiv,  404 

Digestive  Ferments  in  Vegetables ex,  379 

Dilatation,  Galvanic cviii,  109 

Dilk's  steam-boiler  Water-gauge li,  429 

Pteport  on Iv,  283 

Dinting  and  Mottram  Viaducts,  Piebuilding  the.    W.  Fairbairn Ixxiv,    76 

Vale  Viaduct xlii,    .30 

Dipleidoscope xxxviii,  341 

Discharge  of  turbine  Water-wheels.    J.  P.  Frizell cxvih,    29 

Discolorizing  Agent,  A  new Ixv,    59 

Discoveries  and  Improvements.  New iv,  420 

Recent  important  chemical.    F.  C.  Calvert Ixxxi,  406 

Discovery,  Voyages  of xxvi,  431 

Disinfectants ciii,    63 

and  Deodorizers Ixxxiii,    86 

Disinfecting  Fluid xliv,  414 

Powder,  A  new _ Ixviii,  357 

Disk,  Tlie  equilibrium xeii,     4 

-wlieel  f or  propelling  Steamboats,  Experiments  with Ixxi,  397 

Disks,  Adhesion  of.    Hare,  Espey  and  Spencer vi,    58 

Valves  or.     T.  Hopkins xiv,  188 

Clements' Experiments  on  Adhesion  of xii,    68 

Examination  of  Spencer's  Remarks  on  Adhesion  of ^^,  203 

of  Steel,  Sterne's  ground xcviii,  302 

"Dispatch"  (U.  S.  Steamer),  Dimensions  and  Performance  of  the  Hull 
and  Machinery  of  the  ;   with  Analysis  of  the  Power  developed.     Chief 

Engineer  Isherwood,  TJ.  S.  N cxiii,    14 

Distance-measuring  Instruments.    A.  H.  Bell Ixxxi,  304 

or  Telemeters.    A.  H.  Bell Ixxxi,  .366 

Distances  and  Heiglits,  Measuring.     E.  Wartmann xlvi,  207 

Measuring  inaccessible  li,  379 

Mode  of  calculating  Ixxvi,  190 

Report  on  Scholfield's  Instrument  for  measuring xv,  1.52 

Distant  Lightning,  Electric  Currents  produced  by cxiv,  394 

Distillation  and  Evaporation,  Apparatus  for v,      1 

Improvement  in.     Patent,  Dec.  1^27 x,  97  ;  xii,  352 

Xew  process  of xi,  417 

of  aromatic  Plants.     Cadet  de  Vaux iii,  225 

Brandy  from  Potatoes.     Patent iv,  324 

salt  Water.    Report  by  Thos.  Jefferson xx,  346 

Rapid  i,  252 

Distillery  Refuse,  Xew  Treatment  of cxiii,  233 
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Distilling  and  leotifyinfj:  Si)iiits,  etc.     Patent,  Mar.  182G ix,  17* 

Apparatus.     Patent iv,  328  ;  v,  7  :  v,    10 

Jan.  18.30 X,  316 

Feb.  1831 xi,  3.S8 

Bainl's xciv,  227 

for  Steamships xc,    'JG 

iui])r()vecl.     M.  Duniiste iv,  3.">3 

Improved.     Patent,  Dec,  1S28     xvi,  263 

Improvement  in.     Patent,  May,  1831 xi,  321 

in  Vacuo,  Apparatus  for v,  333 

sea  Water Ixxxiii,    41 

Ditching  or  E.^cavating,  Machine  for.    Patent.  Aug.  1829 viii,  342 

Diurnal  Variations  of  tlie  Barometer cxi,  152 

Dividers,  Gover's  indicating  Compasses  or Ixi,  269 

Dividing  Engine,  Automatic  circular.    W.  Simnis  xxxvi,  279 

New Ixvii,  283 

yinnns'  self-acting  circular xxxvii,  2.SG 

Machine,  Automatic xlii,  258 

Improved xiii,  142 

Diving  Apparatus.    Patent v,  306;  xv,    71 

Report  on  Norcro.ss's  xix,    25 

Bell,  Brest  cxi,  384 

Experiments  with.    Thos.  Steele xiv,    54 

Dress,  Description  of  a xx,  147 

Operations  at  Portsmouth,  Eng xv,  265 

Vessels Hi,  351 

Divining  Rod,  The.    Rossiter  W.  Raymond cxix,  1 ;  103 

Divisibility  of  Matter xxix,  133 

Dock  and  Railway  at  Phila.,  Naval  Dry- liii,  420 

at  Brooklyn,  Naval  Dry- li,  135 

at  Cramp's  Sliipyard,  Dry- cii,  151 

at  Malta,  New  graving Ixxxiv,  220;  Ixxxv,  364 

Commodore  Barron's  floating iii,    87 

Floating  Dry-.     E.  Clarke iii,  425 

for  Bombay.     Hydraulic  lift  graving Ixxxvi,  300 

repair  of  Ships.    Re])ort  on  Clark's  radiating  Railway iii,    99 

Gate  at  Plymouth,  Floating .' 1,  230 

Gates.    Jas.  Thomson xxxvii,  229 

at  Sebastopol,  Iron.    Shears xliii,  278 

Iron xxxviii,  105 

List  of  Inventions  belonging  to  Thomas'  railway iii,    85 

Report  on  John  Thomas'  railway iii,    f-6 

Report  on  E.  Clarke's  floating  Dry- iii,  424 

Sectional  Drj^- li,  353 

Thomas'  railway iii,    76 

Works  at  East  Ham,  New  Victoria cii,  191 

Docks  and  Harbors Ixxv,  230;  Ixxv,  299 

Concrete,  used  in  London.    Geo.  Robertson Ixxiii,  163 

Floating Ixxv,  299 

Hydraulic  Lift  at  Victoria Ixviii,  293 

Graving Ixxxii,    60 

Mode  of  constructing  Dry-.    Patent,  May,  1840 xxxii,    69 

New  York xcii,  222 

Report  by  select  Committee  on  Dry- iii,     3 

Railroad  under  the  London c,  .317 

situated  on  a  Tidewav,  Entrances  to.     Redman xlv,  396 

United  States  naval  Dry- xlix,  203 

Dodge's  Mill  for  grinding  Paints,  etc xcviii,    15 

Dogs,  Sale  of xxiii,  323 

Dolls' Eyes xiv,  416 

Dolomitic  Lime  in  brick  Walls,  Evil  Effects  from.    H.  Pemberton cvi,    52 

Dome  for  an  Observatory,  Paper cvii,  407 

Domes,  Steam.    W.  B.  Le  Van ex,  313;  ex,  380 

Structure  of .     Robert  Briggs Ixxxv,  305 

Donations  received  by  Franklin  Institute  in  1845 xli,    72 

Door  Spring,  Balista.     Thos.  Gill viii,  353 
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Door  Springs,  Improved.    Potent,  Dec,  li^37 xxvi,  248 

Doors,  Improved  Hinge  for v,  264 

Lever  and  Weight  for  closing iv,  204 

"  Dormant  Balance  "  for  crooked  Spines.     Potent,  June,  1828 vi,  268  ;  vii,  423 

Double  electric  Layers,  Helmholtz's  Theorj' of...; cxv,  310 

Doweling  Timber xxx,  2X1 

Dowie's  patent  Boots  and  Shoes xxviii,  429 

Downe's  Computation  of  lunar  Occultations  for  Philadelphia,  for  1841... .xxxi,    71 

Downey's  Mode  of  tanning  with  a  Flagellator,  Report  on xl,    43 

Dozen,"Value  of  a c,  159 

Drainage  and  Irrigation.    D.  S.  Howard xcvi,  298 

sewerage  Works  at  Newport,  Eng.    A.  Williams Ixxv,  301 

water  Works  at  Atlantic  City c,     6 

of  the  Borough  of  Dundee.    John  Fulton Ixxv,  297 

Haarlem  Lake xxxi,    68 

Downing Ixi,  227  ;  Ixii,  291 ;  Ixii,  .361 

H.  C.  Bosscha Ixiii,    15 

Meer,   1851 liii,  .365  ;  liv,  295 

New  York  Central  Park.    W.  H  Grant Ixxxiii,  391 

Lands  by  steam  Power xxviii,  403 

pestilential  Swamps Ixxxv,  152 

Towns  Iv,  158 

Water  Supplv  and liii,  1 ;  liii,    73 

to  fall  of  Rain,  Proportioning xxi,  427 

Tunnel  in  Saxony,  31 H  miles  long  cv,    62 

Works  and  water  Supply.    Robt.  Rawlinson Ixxx,  312 

Drains,  Angular  Pipes  and  angular  Bottoms  to.     C.  Thost  Ixx,  145 

Sewers,  etc.,  Traps  for 1,    67 

Draper,  Prof.  Henry,  Medal  from  U.  S.  Government  to ci,     8 

Draught  and  pressure  Regulator,  Self-acting Ixxx,  421 

Gauge,  A  simple  Form  of.    J.  Burkitt  Webb  cxix,  450 

in  Chimneys,  Causes  which  produce.    M.  Bull vii,  351 

locomotive  engine  Chimnejs,  Increased xlviii,    12 

marine  Boilers,  Mode  of  increasing.    Merrick Iviii,  .390 

of  Flues,  Computed  Table  of.    J.  C.  Cresson Iviii,    39 

to  mean  Temperature,  Ratio  of cvi,    66 

Use  of  steam  Jet  to  aid  the Ixxii,  339 

etc..  Power  of.    Jas.  Green xiii,  199 

Draughting.    See  Drawing. 

Drawbridge,  Report  on  Leach's  suspension  railroad xxxiv,    31 

Draw  Span  of  the  Davenport  Bridge xciv,      5 

Spans,  Continuous  Girders  and.     A.  J.  DuBois cii,  17  ;  cii,  105 

Drawing  Boards,  Baker's  Straight-edge  for  cvi,  359 

for  Apprentices,  Hints  on  mechanical.     J.  Richards...  xciv  166  ;  xciv,  244 

Improved  Mode  of  teaching.    John  Robison  xxiv,  148 

Landscapes,  etc.,  L'sing  black-lead  Dust  in iii,  390 

Mechanical.    Coleman  Sellers,  Jr cxiii,    32 

on  both  Sides  of  a  Board xx\i,  102 

Photogi-aphic  Process  for  reproducing.    H.  Muiphy cvi,  359 

to  3Iechanics,  Importance  of ii,  190 

School  of  the  Franklin  Institute ii,  191 

Annual  Report  of  the  Director  for  Sessions  of  1883-1884, 

cxvii,  471 
the  Sessions  of  1884-1885, 

cxx,    68 
School,  Remarks  at  the  closing  Exercises  of  the.  May  18, 1882. 

Coleman  Sellers,  Jr.,  cxiv,    53 

Table  or  Desk,  A  novel xcy,  217 

upon  Stone.     M.  Laurent iii,  256 

Drawings  and  Plans  by  Photogiaphy,  Reproducing.    D.  Townsend c^^i,  111 

by  Electricity,  Copying xciii,    80 

Galvanism,  Copying lx\-ii,  285 

Fixing  pencil,  charcoal  and  chalk xc,  300 

on  Glass Ixxxii,    66 

Reproducing xciv,    78 

Dredger,  "General  Moultrie,"  Particulars  of  steam  Ixii,  407 
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Dredging  Machine.    D.  S.  Howard Ixxxvil,  239 

Howard's.    J.  W.  Nystrom Ix,     1 

Machines  on  the  Suez,  Steam Ixxxlv,    75 

the  Thames xxx,  287 

Dressing  for  Leatlier cxi,  471 

Driers  for  house  Painters Ix,  259 

Drill,  The  diamoiul  rock.    Jolni  Warner xciii,  314 

Kest  for  grinding,  Strahan's Ixxxiii,      5 

A  self-feeding  Hand- xciv,  289 

in  coal  Mining,  The  diamond xciv,    80 

Patent  diamund xciii,      5 

Drilling  cast  Iron,  Machine  fen-  xiii,  .386 

Diamond.     C.  E.  Ponaldson xcviii,  352 

Machine,  Imin-oved  radial  xcv,  147 

The  U))right xcii,  217 

Machines  at  the  Hoosac  Tunnel.    De  Volson  Wood Ixxxiv,    83 

Portable xcii,  289 

Microscopic  Holes  in  Osmiridium cviii,    72 

Kock xcv,    88 

Drills  and  Taps  from  Brass  or  Silver,  Removing  Points  of  broken iii,  274 

for  boring  Rocks,  etc..  Improved.     J.  Thompson Ixii,  394 

improved  by  hammer  Hardening i,    83 

Driving  Power  of  "flat  Belts,  Influence  of  pulley  Diameter  on  tlie.    Robert 

Grimshaw cxiii,  460 

Drop-press,  Pressure  Attainable  by  the  Use  of.    Robt.  H.  Thurston cxvi,  435 

Drops,  The  size  of,  etc.    Charles  F.  Himes cxvi,    57 

Drummond  Light Ivii,  137 

Improvement  on xxvii,  4;51 ;  cxiii,  133 

Dry  Rot.    See  Hot,  IJri/.  , 

Drying  animal  and  vegetable  Subtances Ixxxix,  227 

Machine.     Patent,  March,  1843 xxxvii,  163 

Robinson's  patent xxxix,  417 

Dualin xcii,  366 

Dublin  and  Kingstown  Railroad xxviii,  212 

Duboscq,  Jules cxvii,    19 

Duboscq's  new  Colorimeter.. Ixxxvii,  156 

Duchemin's  circular  Compass  for  Mariners xcviii,     9 

Duck,  Canvass-back iii,  1,34 

Dudgeon's  patent  hydraulic  Jack Ivii,  126 

Dugdale's  Windmill',  Report  on xviii,  318 

Dulong,  Death  of xxvii,  421 

Du  Motay's  oxygen  Process xc,  368 

Dundee,  Drainage  of  the  Borough  of.    John  Fulton Ixxv,  297 

Du  Puy  Process  in  Spain cxiii,  397;  cxvi,  3s2 

Dung,  Cow,  Analysis  of !...xvi,  269 

Dunn's  Mode  of  removing  railroad  Cars  to  adjacent  Tracks xlix,  222 

Durand  and  Pecqueur's  Manufacture  of  leather  Articles,  Report  on xlv,  458 

Durertvpe  or  ivory  Engraving.     Henry  Dircks xl,  137 

Dust,  Oosraical ciii,  .365:  civ,  278 

Explosions  and  Fh-es  in  Malt-mills,  Prevention  of.    C.  J.  Hexamer 

cxvi,  200 

in  Breweries.    C.John  Hexamer cxv,  121 

Influence  of,  upon  Explosions cxiii,  231 

Mist  and  Clouds cxv,  387 

of  Coal.    See  Coal  Dust 

Railroad xciii,    12 

Showers ex,  106 

Dusts,  Explosive  and  dangerous.     T.  W.  Tobin cxiv,  412 

DuTrembley's  combined  steam  and  ether  Engine Ixi,    40 

vapor  Engine Ixiii,    64 

compound  Engine Hi,  194 

Duty,  Power,  Efficiency,  laboring  Force xlii,    46 

Dwarfs  and  Giants cxvi,  386 

D wight's  car  Pusher ex,  358 

Dye,  An  explosive Ixxxvii,    82 

Iodine  employed  as  a vii,  146 
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Dye,  Xew xii,  142 

wood  and  tan  Bark,  Dividing.     Patent,  Xov.,  1S40 xxxi,  278 

Woods,  Extracting  the  Color  from.     Patent,  Feb.,  1830 x,  170 

Sept.,  1838 xxviii,  175 

ScMumberger xli,  189 

Dyed  Stuffs,  Proving  Colors  of ii,    55 

Dyeing Ixiii,  191 

Action  of  Mordants  in Ixxiv,  400 

Agent,  Yellow.     Eobt.  Warington Iv,    66 

and  calico  Printing.    Patent,  March,  1825 ii,    15 

printing  Materials.     Patent,  Oct.,  1849 1,  351 

textile  Fabrics.     Patent,  May,  18.59 Ixix,  338 

Velvets.     Schutte vii,  309 

Arsenic  in  aniline xcii,    14 

Black.    Patent,  April,  1841 xxxiii,  420 

calico  Printing,  etc.,  Mordants  Used  in vii,  375  ;  viii,      1 

Employment  of  Iodine  and  Acetate  of  Lime  and  Copper  in ix,    94 

human  Han-,  Preparations  for.    Gendrin ix,  102 

Improved.     Patent,  liov.,  1838 xxix,  195 

Improvement  in i,  67  ;  xxv,  402;  xxvii,  191;  xl,    33 

Influence  of  Capillarity  upon ex,    59 

Materials  for.     Patent,  l^ow,  1844 xl,  329 

Nankeen  Color.    R.  Brewer v,  154 

Kew  Process  for  indigo.    J.  C.  Leuchs Ixxxi,  415 

or  printing  Fabrics.     Patent,  Jan.,  1826 ii,  218 

Improvements  in  Colors  for Ixxiii,  211 

Eeport  on  Fossard's  Prussiates  for xxii,    34 

Silk  a  permanent  cln-ome  Yellow.    Ozanam xi,   68 

textile  Fabrics,  ^oloring  Matter  for Ixxiii,  209 

veneer  Wood  xciv,  285 

with  Fustic.    E.  S.  George iii,  253 

Prussian  Blue iv,  284 

Prussiates.     Patent,  Dec,  1832 xv,  182 
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Absolute  Svstem  of.    J.  P.  Cooke,  Jr. 
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Problems,  Geometrical  Solution  of.    Pickering xcvi,    13 

Quantities  and  Resistance.    Clark  &  Bright Ixxiii,  129 

Relations  of  capillary  Constants civ,  367 

certain  Metals xxii,  200 

Science,  Recent  Progress  of cxvi,  468 

Storage,  A  Sj'^stem  of.     Hoiiston  &  Thomson cviii,  388 

Telegraph,  Wlieatstone's xxvii,  142 

Tests  on  the  Malta  &  Alexandria  Telegi'aph.    C.  W.  Siemens, 

Ixxiv,  166 

Electricity xxviii,  268 

A.  E.  Outerbridge,  Jr cxiii,  442 

Agricultural  Use  of cvi,  202 

along  telegraph  Wires,  Velocity  of Ixxxvii,  238 

and  Gas,  Light  and  Energy  of.    J.  T.  Sprague cviii,  187 

Heat,  Propagation  of ." cvi,    64 

Light.    Henry  Morton, 
Ixxxiii,  4.S  :  Ixxxiii,  200  ;  Ixxxiii,  2S0  ;  Ixxxiii,  356  ;  Ixxxiii. 

413;  Ixxxiv,  .52;  Ixxxiv,  209 Ixxxiv,  281 

Vapor '. cxxiii,  395 

Applications  of cxii,  153 

applied  to  registering  Vibrations.    L.  C.  Cooley Ixxxviii,  341 
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Electricity  as  appliod  to  Telesraphy,  Magneto- ••••Jviii,  419 

a  motive  I'ower.    W.  U.  Grove ^^^''}]' "^^^ 

profitable  Source  of  Power •  xcvii,    m 

Superintendent  of  Macliinery ixxxiv,    i^ 

Atmosplieric Ivvlii  97^ 

J    P.  Espy Ixviii,  272 

Bleaching  by ....cxv,  237  ;  cxvi,  273 

by  Photo-baroc-rapli,  Measurement  of  atmospheric ixi,    b^ 

Chemical  Application  of ••-••••■" ^^?i!' "*o 

Conductivity  of  Wires  for  galvanic.    C.  L.  Dresser hi,    -J 

Connection  between  Light  and xii,  loJ 

Conservation  of .• ^^"'  f.'l?, 

Contact    ■^' 

Developed  iirm'amVfacture  of  Paper.    Haukel xxxix,  352 

Earth  Current  of .-..-•; •-rc";^.,-' id? 

Elementary  Lawsof.    W.  S.  Harris xxi,  Gh  ;  xxi,  l« 

Eno-raving  on  Glass  by —■■•■■: ^^'  oa?. 

Etching  on  steel  Plates  by.    J.  H.  Pring xxxvi,  340 

Experimental  Researches  in.    M.Faraday,  .. 

xxi,  281:  ;  XXI,  -.62  ;  xxii,  o5 ;  liv,    (j6 

Experiments  on  atmospheric xxii,  166 

Extraction  of  Copper  from  the  Ore  by ••••xii,  i-» 

Fire  in  a  cotton  Mill  from.    J.  B.  Francis Ixxxi,  .34^ 

for  filing  Gunpowder,  Tse  of ••■•^xxi,  417 

Light-house  Purposes,  Magneto-.    F.  H.  Holmes Ixxviii,  409 

Franklin's  gold-fish y"vvvVr ^'^' *"' 

Frictional,  Application  of,  to  the  Purification  of  Middlings.  _ 

Eobert  Grimshaw •••••" •• ^xiii,    50 

from  the  Friction  of  Water  and  Steam.    M.  Faraday,  . 

xxxvi,  141 ;  xxxvi,  J8,> 

induction  Coils.  Increasing  the  Quantity  of ....... Ixxxy,     7 

gl^gj^m XXXI,  123;  xxxvi,  347 

Fusion  of  Metais  by.'.'.'. 'u-'^-^^S' ^^f 

Galvanic ^  xcv  '  ^92 

Gas-lighting  by ^v  J  '  sii 

Hatching  Chickens  by ■• • ^^l"  ' -q^ 

Heat  and  Light,  Relations  between.    Becquerel xxvi,  oy« 

(jf  xxviii,  120 

Hiving 'Be^'byZ:"""":''^'.;::::""::'.":" ''cwiS 

Hunting  bv "^■  Izt 

Identity  of  dynamic  with  frictional '\i!>  -'» 

Ice  as  a  Non-conductor  of ^^b  |*^ 

Igniting  Gunpowder  by.    Charles  Page x^xiv,  iw 

Important  Application  of •••xxx,  j*- 

in  Agriculture ex  vi  '  391 

Coining Pv  4ns 

Collieries '  „!:. 

Extraction  of  Metals,  Application  of ^^' If^ 

Infiuenoe  of.  on  Vegetation ^xv,  dii 

in  Medicine.     Ilanison  Allen ..cxix,  oiu 

Plants.    Edwin  Smith ••••••• Ixxxix,    OJ 

submarine  Telegraphy,  Theory  of.    S.  A.  Varley, 

Ixviii,  52  :  Ixviii,  132  ;  Ixviii,  199  ;  Ixviii,  259 

a  Vacuum ' : ^^viJi,  120 

Insect  Life  produced  by  galvanic il  .^;  '  Too 

Latest  Discovery  in '^^^.!''  o!r. 

Lecture  on.    Faraday -• ■ .■■■■■■■■■QinV;:!,^;;'  tur 

Lectures  on  static  or  Fianklinic.     Jaradaj'....^..xlviii,  319  ,  xl\iii,  .387 

Light,  Heat  and  Motion  produced  by.     A.  S.  Floury Ixxn,  4lb 

Lighting  by.    Deleuil .^... ww' Itl 

Gas  by  means  of.    A.  Wilson Ixi^'  f.l 

Manufacture  of  Steel  by yl^b  -*f 

Measurement  of  inductive  Resistances ixxx,  -bi 

Metedrolotiical  Intluence  of  terrestrial ix,  'ioi 

Mode  of  Lighting  by ^''''  ,i^ 

Nature  and  Propagation  of *^xv,  -a-i 
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Electricity,  N-ew  Application  of xcii,  225 

Fact  in xxiii,    71 

obtained  by  Condensation  of  Vapor Ixxii,  414 

of  clieniical  Processes cvii,  207 

Friction xxviii,  117 

human  Frame xlviii,  154 

mechanical  Vibrations cxii,  236 

mineral  Veins xlvi,  129 

Plants xl,  131 

Solids,  Laws  of  the 1,  348 

the  Torpedo civ,  274 

on  Evaporation,  Influence  of -. cv,  352 

telegraph  Wires,  Effect  of  atmospheric xlix,  276 

On  the  Application  of,  as  an  illuminating  Agent  in  astronomi- 
cal Observations.    W.  S.  Franks cxviii,  172 

On  the    modern   Development  of   Faraday's    Conception   of, 

Helmholtz ". cxi,  452 

■on  Vegetation,  Influence  of ex,  280 

Practical  Speed  of Ixxxviii,    11 

Kelation  of  common  and  voltaic.    J.  J.  Watterson Ixviii,  122 

Piesistance  of  Earth  to  Motion  of xxxvi,  345 

Rotation  of  a  metallic  Spliere  by Ixvi,  407 

Stratification  of  Minerals  by  galvanic xxvi,    69 

■Striking  the  Hours  by cxvi,  307 

Study  of  atmospheric cxv,  224 

Tanning  by cxviii,  239 

througli'Water,  Conduction  of lii,  283 

Tidal  Motions  of  Conductors.    J.  W.  Draper xxi,    27 

to  be  used  for  heathig  Boilers cix,  189 

to  manufacture  of  Iron,  Application  of xxxviii,  4.30 

Transfer  of  Energy  by cxvi,  470 

Transmission  of  Force  by cviii,  140 

Transmission  of  Power  by  means  of.    Thomson  &  Houston. ..cvii,    36 

used  for  taming  Horses cviii,  211 

to  distribute  Power - cix,    65 

Use  of ,  in  Laboratories cxiv,  343 

Velocity  of .    Chas.  Wheatstone xxi,  144 

Propagation  of 1,    61 

Fizeau li,  425 

vs.  Gas ci,  293 

^Electrified  Lilv cxiv,  392 

Eilectrization  of  Plants cvii,  206 

Electro-bronzing xlv,  387 

-chemical  Action  under  Pressure CAii,  204 

protection  of  Metals xlii,    71 

-conducting  Power,  Eifect  of  Pressure  upon Ixix,  336 

-dynamic  Energy,  Modification  of,  by  terrestrial  Motion cxv,  385 

Induction cvii,  276 

in  Liquids.    Faraday Ivii,  411 

Parodox ex,  280 

-dynamics.    John  W.  Xysti'om cxviii,    24 

-gilding  and  gilding  by  Mercury xliv,  211 

Electrolysis,  Absolute  Measure  of  Currents  by cxii,  315 

in  Soda  manufactui'e cix,    65 

Limits  of cxv,  315 

Xew  Applications  of cxviii,  310 

producing  musical  Sounds  and  Vibrations.    Geo.  Gore Ixxiv,  121 

Production  of  organic  Acids  by cxv,  311 

Compounds  by cxiv,  142 

Hectrolytic  Action,  Curious  Instance  of.    F.  A.  Abel Ixxvii,  261 

Experiments civ,  227 

^lectro^ magnet  at  Stevens  Institute,  The  huge xcii,    76 

Description  of  a  powerful.     5^.  J.  Callan xxv,    57 

Experiments  with  a  large Ix,  405 

Xew Ixxix,  411;  cxviii,  239;  cix,  348 

Stone's  intensified ex,  142 
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Electro-magnetic  Apparatus,  New  plate  Helix  for.     C.  G.  rage..... xxxiii,  167 

coil  Machines xxvii,  200 

Engine,  Deprez's..     cviii,  115 

Experiments.    A.  D.  Baclie xiv,    G(j 

induction  Machines,  Controlling  the  Armatures  of.... Ixxxviii,  121 

for  Telegraphy Ixxviii,  181 

Machine,  Experiments  with.    J.  Green xvii,  219 

Machines.    Jacob! xxxi,  135 

Laws  of CXI,  224 

Theory  of cxvi,    70 

Motor  of  Fessel.     i'liicker liii,  400 

propelling  Machinery.     T.P.Jones xxv,    35 

Rotation  with  uni-polar  Induction,  Connection  of cv,  275 

Tests  of  Steel cviii,  141 

Tube  for  Despatches,  etc Ixxiv,  404 

-magnetism  as  a  motive  Power.    Michael  Faraday xxix,  1<J9 

C.G.Page 1,267 

Application  of.     Eobt.  Hunt 1,  334 

Experiments  with lii,  332 

Motor.    Patent,  February,  1837 xxiv,  340 

A  Research  in.    A.  M.  Mayer xc,  403 

to  measure  Speed  of  a  R.  R.  Train,  Use  of.     W.  C. 

McRea i>^ii,  217 

-magnets,  Lifting  Power  of xcii,    15 

made  of  iron  Wire,  Use  of.     J.  P.  Joule liii,    35 

Measuring  Force  of xliii,  286 

New  System  of civ,  2^8 

Strengthening Ixv,    63 

Uncovered  wire Ixxxi,  286 

with  uncovered  Wires '^^?^i'  '■^^'^ 

-massage,  An  Instrument  for cxiii,  389 

-metallurgy xxxvn,  402 

Nathaniel  S.  Keith  cxix,    80 

applied  to  ornamenting  Glass,  China,  etc Iv,    68 

Practice  of xl,129 

Electrometer,  Capillary cix,  205 

Registering cvii,205 

Electro-motive  Force,  Inverse cxn,  15o 

Measurement  of cix,  3b9 

of  Amalgams.  cxi,    62 

Water  in  capillary  Tubes cv,  277 

Relation  of,  to  Velocity  of  Rotation cxvi,  235 

Forces  of  various  Batteries Ixv,  350 

Electro-motor,  Griscom's cxii,  463 

Electro-motors,  Alpine cxix,    39 

Electrophone cvu,  209 

Maicho's ex,  .351 

Electro-plating xxxiv,  143;  xxxv,  141;  xxxyi,  356 

and  Gilding.    Pellatt ....xxxvn,  212 

minute  Objects xxxix,  360 

Iron  with  Zinc,  Copper,  etc.     F.  Pellatt xxxix,  407 

Progress  of.    A.  DeLa  Rive xxxv,  272 

See,  also,  Plating. 

with  electro-magnetic  Machine.    Wilson xli,  188 

Iron Ixxxviii,  370 

Wool,  etc.!!!!".".""!!li xxxv,    71 

Electro-silicic  Light ••■•cv,    64 

Electro-thermal  Element,  A  new.    M.  S.  Marcus Ixxx,  266 

Electrotype xxxn,  287;  xxxni,  254 

Mode  of XXXIX,  360 

Process,  An  Application  of  the.    Robert  Mallet xxxvi,  330 

Enormous  Application  of xlvii,  197 

Modification  of  an.     M.  Newsam xxxiv,  420 

Work,  Durability  of.    E.  Richardson Ixviii,  124 

Electrotypes,  Iron xcv,  322;  xcvii,    12 

Production  of.    Alfred  Smee xxx,  132 
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Electrotypins  Daguereotj'pft  Plates.    W.  S.  Kilburn xlvi,  138 

Electrum  and  Tutenague,  Annealing vii,  2s8 

German-silver,  Packfond  or  Argenton viii,  303 

Element,  A  new cvi,  200 

Norwegium,  a  new cix,    63 

Philippium,  a  new evil,  201 

Elements,  Composition  of cvii,    B3 

simple  Bodies,  Are  the  chemical  ? cix,  197 

Supposed  compound  Xatiu'e  of  the.    J.  X.  Lockver cviii,  849 

Elephant's  Milk .'. cxvi,  305 

Elevated  Piailroad  in  Xew  York  City Ixxxiv,  375;  xciv,  402 

Elevator  for  Grain  at  Milwaukee.   D'.  J.  Whittemore Ixxxv,  233 

in  Grand  Hotel,  Paris,  Fall  of  a  hydraulic.    W.  B.  LeVan cv,  346 

Walker's  hydraulic.     Thos.  Ewbaiik xxxv,  411 

Elevators,  Cleaners  and  Dryers,  Grain.    A.  P.  Boiler Ixxxii,  3  ;  Ixxxii,    73 

Simpson's  hydro^pneumatic  Lift  for  freight 1,    63 

Elgar's  railroad  Pails.. xlviii,    66 

Ellershausen  Iron Ixxxvii,  154 

ElUpse,  Xewly-discovered  Property  of,  etc.    Frank  M.  Leavitt cxi,  114 

The  Circumference  of  the.     T.  "W.  Bakewell hx,  "on 

Ellipticity  of  Planets.    L.  D'Auria cxvii,  428 

The  Earth's.    L.  D'Auria  and  Plipy  E.  Chase, 

cxviii,  127  ;  cxviii,  295  ;  cxviii,  471 

Elliptogi'aph,  Davies' xxxiv,    85 

Hicks' xxxvii,  153 

Elliptographic  Compass xliv,  356 

Ellis'  blooming  Rolls liv,  413 

railroad  Turntable.    B.  Roteh xxxix,  306 

Embalming,  Egyptian  Mode  of xiv,    20 

Embankment  across  Valley  of  the  Brent xl,  226 

and  Excavation,  Formula  for  calculating.    Elhvood  Morris, 

xxix,  381 

Mensuration  of.    Ellwood  Morris xxix,    21 

Mode  of  calculating.    G.  A.  Simonson Ixi,     1 

Compression  of  Earth  in.     Ellwood  Slorris xxxii,  236 

Increase  of  Rock  in.    Ellwood  Morris xxxii,  239 

An  interesting  railroad xciv,  295 

The  Thames xciv,     6 

Embankments  against  Floods  in  France,  Massive Ixxxiii,    84 

and  Cuttings,  Railroad.     O.  Byrne Ixxvii,  145;  Ixxvii,  229 

Side  Slopes  on  railroad xlvi,  295 

Excavations.    J.  C.  Trautwine .Hi,  1;  111,  80;  Hi,  146 

Calculation  of  road.    W.  M.  Gillespie. .Ixiv,  372 

Revetments.    Woodbury xl,      1 

Finding  sectional  Areas  of.  '  S.  W.  Roberts xxxvii,  289 

of  Earth,  Cost  of.     Ellwood  Morris xxxii,  164 

Slope  Stakes  for  Cuttings  or.    R.  G.  Hatfield Ix,    83 

Embossing  Designs  on  Wood i,  181 

on  Wood xxii,  429 

Embroidery  by  Machinery.    Geo.  Wallis Ixviii,  181 ;  Ixviii,  273  ;  Ixviii,  337 

Printing  Fabrics  in  Imitation  of Ixx,  117 

Using  Cuttings  of  Bone,  etc.,  in.  Patent  xiii,  260 

Emerson's  Dynamometer,  or  power  Scale.    Jesse  H.  Lord cxiv,  202 

Emery  Cloth xii,    66 

for  optical  Purposes,  Washing.    M.  Chezy iv,  408 

Stone,  and  a  Process  of  washing  over  Emery v,    <'<8 

Wheels,  Consolidated '. Ixxv,    93 

Emerson's  screw  Propellor xl,  27  ;  xlvii,  291 

Enamel  Colors  and  Fluxes.    Robt.  Wynn v,  1G8  ;  v,  224 

for  Porcelain,  Glass,  etc.     A.  Brogniart v,    •'"0 

Manufacture  of  red,  green  and  other x,  257;  x,  338 

Photographs  on  Glass  in.     F.  Jcmbert Ixxii,  264 

Making  black xxvi,  103 

Portrait  on  Porcelain xxxix,  416 

without  Lead  on  bar  aiul  sheet  Iron Ixvi,  3.52 

Enameling  and  glazing  cast  Iron,  etc.    Patent,  May,  1839 xl,    31 
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Enameling  Cards.    Patent v,  313 

Iron Ixxiii,  .319 

Enamols,  Photot^raphic Ixvi,  407 

Encaustic  Painting,  (irecian  Metliod  of.     E.  G.  Greenland v,  100 

Encke's  Comet....! cxvii,  172 

Endosmosis,  Experiments  on.     J.  W.  Draper xxi,  177;  xxii,    27 

Energiatype,  a  pliotographic  Proccs.s.     Kob't  Hunt xxxviii,  283 

Energy,  iSources  of,  in  Nature,  available  for  mechanical  Elfect.    Thomson..cxii,  376 
Engine-room  Signals,  Apparatus  for  conveying.    A.  C.Jones xxiii,     6 

Engines. 

Aerosteam,  Theory  of.    J.  A.  Henderson xcviii,  17,  103,  185 

Air.     Patents v,  314;  ix,  LSI;  xl,  201 

"Cold-air"  Engine,  Giffard's ci,  144 

Compressed-air,  at  Govan  Colliery.    W.  C.  Randolph Ixiii,  3(51 

The  Beaumont ex,  109 

Hot-air  Engines Ixxix,  412 

Keport  on  Morris  Baxter's xxxiii,  174 

New xxxi,  283;  xci,  163 

Realizing  Advantages  of lix,    08 

W.  J.  M.  Rankine Ix,  246,"  330 

Shaw's Ixxxiv,    75 

Super-heated,  Howard's xcv,      4 

(f^ee  below,  Gas,  etc.,  Steam  and  Heated-air  Engines.) 

Bi-sulphuret  of  Carbon Ix,    84 

Blowing,  Double.    Robert  Briggs ci,  201 

High  Speed liii,    32 

Vertical.    John  Gjers ci,    19 

(See  Engines,  Water  Pressure  Blowing;  also.  Blowing  Machine.) 

Calculating,  Remarks  on Ix,  391 

Babbage's.    J.  F.  W.  Herschel xi,  210 

Caloric  lix,    68 

J.  Ericsson xvii,  415;  xviii,  48  ;  Iv,  123,  406;  Iviii,  352:  Ix,  142 

J.  H.  Bloodgood Iviii,  349 

Thomas  Ewbank Iviii,  178,  282,  330 

G.  H.  Babcock Ixxi,    44 

Ericsson's xvii,  415;  liii,  419;  Iv,  331 ;  Ivi,  179 

Chloroform Ivi,  281 

Dividing xiii,  142 

Automatic xlii,  258 

Automatic  circular.    W.  Simms xxxvi,  279 

New Ixvii,  283 

Simms'  self-acting  circular xxxvii,  286 

Electro-magnetic xci,  209 

Deprez's cviii,  115 

Electro-magnetic  Motive-power , Ixxvi,  179 

Ether.    (See  under  Engines,  Steam  and  Eth'r.) 

Fire,  and  Hose,  etc..  Manufactured  in  Philadelphia,  1827 iii,  281 

Observation  on iii,  285 

Mode  of  working  Levers  of.    Patent,  April,  1833 xvl,  257 

(See  below,  Steam  Fire  Engines.) 

Gas  and  Air Ixx,  118 

Gas  and  Hot-air Ixxvi,  179 

Gas  and  Vapor.    T.  P.  Jones v,    18 

Gas cix,  340 

Atmospheric c,  262 

:  Brown's  Reply  to  Perkins v,  206 

Carbonic,  Lackerstein's liv,  2.30 

Carbonic-acid xxxv,  202;  xcviii,  152 

Engines  for  producing  Motive-power  by  Expansion  of  Fluids 

or  Gases.     Patent .' Iii,  228 

Hugon's Ixxxiii,  264 

Ignition.     T.  D.  Stetson 1x1,388 

Lenoir's Ixxx,  .355;  Ixxxi,  175,  .341 ;  Ixxxii,  415;  Ixxxiii,  150 

Improvement  in Ixxxi,  136 

New Ixxiv,  176;  Ixxxii,  351 
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Engines. — Continued. 

Gas,  Eeport  of  Examiners  of  the  International  Electrical  Exhibition. 

(^Supplement  to  October  Number., cxx. 

Gas  Vacuum,  Brown's xv,  274 

(See  also  under  Engine,  Chloroform,  Petroleum,  Pneumatic  or 
Vacuum,  etc.,  l^team  and  Ether,  Vapor,  etc.,  Engines.) 

Heat,  Limit  of  EfiBciency  of.    J.  F.  Klein cvii,  145,  217 

R.  H.  Thurston cvii,  2!-9 

Hydraulic,  Walker's xxxiv,  109 

Hydraulic-pressure  Engine xlvi,  398 

Magnetic xci,  149 

(See  below.  Solar  Magnetic. ) 

Momentum Ixi,  207 

New,  Notice  of  a.    J.  Shaw iv,  140 

Petroleum.    W.  E.  Abland xcvi,  83;  xcviii,    87 

Pneumatic.    Jacob  Perkins xxiii,  461 

Pneumatic  or  Vacuum.    Brown's v,    20 

(See  also  Engines,  Gas  Vacuum,  Vacuum.) 

Pneumato-spheroidal xlix,  372 

Rose,  Eeport  on  Receveur's  improved Ivi,  141 

Solar,  Ericsson's Ixxxvi,  369;  cxix,  214 

Solar  magnetic.     W.  W.  Hubbell 1,  126,  193 

Steam  and  Ether  combined Ivi,  353 

Du  Tremblay's  Engine lii,  194;  Ixi,  40  ;  Ixiii,    64 

Steam  and  heated-air  Engine.    M.  Ward iv,    49 

Steam  Engines,  1825-6..., ii,  249 

Patents,  iv,  191;   vi,  378:   vii,  402;  x,  398;  xi,  29;  xiii,  184; 

*  xvi,  111;  xviii,  262 xxxiii,  204 

Action  of  fatty  Matters  and  Steam  upon  the  iron  Parts  of. 

M.  A.  Mercier cviii,  259 

Allen's.     Chas.  T.  Porter xc,  248,  321,  385 ;  xci,    22 

W.  S.  Auchincloss xc,  113 

*  and  boiler  Experiments.    AVm.  Tait Ixxii,  276 

and  Boilers,  Draft  of  a  proposed  Ordinance  for  Inspection  of, 

Ixxxiv,  137 
at  Franklin  Institute  Exhibition,  1874,  Trials  of, 

xcviii,  147 

for  high  Pressures.     L.  Perkins civ,  188 

Horse-power  of.    Edward  Brown xci,  187 

(See  Horse-poicer. ) 

at  the  Royal  Agricultural  Society's  Show cviii,  128 

at  the  U.  S.  Mint,  Philadelphia,  Notice  of  a lii,  255 

Atherton's  Engine.     H.  Howson Ix,    78 

Beam  and  direct-acting.  Loss  by  Friction  in.    Pole xxxv,  318 

Beam,  Merits  of  the.    W.  B.  Johnson Ixxiii,    99 

Compound,  at  the  Dobsons'  woolen  Mills xcvi,  330 

Wrought-iron  Beams  for li,  232 

Boulton&  Watts',  Proportions  of  Parts,  Fuel  required,  etc.,  of.iii,  336 

by  Mail,  Conveying  a xxix,  359 

Comparative  Value  of cxi,    42 

Compound.    Jas.  Samuel liv,  125 

Wm.  Pole Ixxviii,  133 

and  non-compound.    Charles  E.  Emery xcix,  105, 2fi8,  328 

Economy  of  the cviii,  272 

Compounding xci,  222 

Connecting  Rods,  Measuring  Length  of Ixi,  125 

Consumption  of  Fuel  and  Steam  in.    J.  Parkes xxix,  341 

in,  with  single  and  double  Cylinders. ..Ivii,  210 

Continuous  Expansion.    Jas.  Samuel liv,  125 

Corliss,  Trial  of  a cvii,  133 

Cornish xxviii,  280 

E.  Galloway xvi,  273,  337 

Thomas  Wicksteed xxvi,  352;  xxxi,  131 

G.  W.  Hughes, 

xxxviii,  261;  xhii.  16;  li,91,  172,  229,  .305,  353  ;  liii,  207 
W.  H.  G.  West '. Ixxxvii,  383;  xci,  174,  243 
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Engines. — Contitnied. 

ISteauj,  Cornish,  Duty  of.     Envs ., xxix,  351 

Performance  of. xxii,  207:  xxiii,  <30;  liii,3"j5;  Ixvii,  102;  Ixxxi,  111 

Jacob  Peikin.s xxiii,  .'$(31,  -ir/Jxxiv,    31 

Eighteen  Cornisii,  ISd'.i Ixxxviii,    81 

State  of,  in  1875 c,  321 

Supplementary  Valve  for.     II.  llowson Ivii,  115 

(See  under  Engine,  Puinpiwi  Engines.) 

Cornish  steam  Engine  Tables xliv,    81 

Cranl<  of,  Action  of  Forces  on.     W.  Pole liv,  190 

Crank-pins  of,  Formula  for  Length  of.     T.  Skeel xcvii,    35 

Curve  of  Com])ression  in  the.     J.  C.  Iloadley cv,      1 

Cut-off.    See  Cut-off 

Determining  most  economical  Grade  of  Expansion.    d'Auria, 

cxviii,     1 

Differential,  Lake's.    F  Campin Ixxix,  329 

Direct-acting,  Loss  by  Friction  in  beam  and.     Pole xxxv,  318 

Screw  Engines,  Balancing  Horizontal.  Stimers.lxix,  296 

Double-cj^linder  expansive.    Wm.  Pole Ixxviii,  133 

Double-piston xlix,  356 

Duty  of Ixvi,  303 

and  conditions  of  Maximum  Economy.   Thurston. cxiii,  321,  401 

Economy  of  the xlix,  48,  133,  213 ;  Ixxvii,  164 ;  civ,    77 

Rob't.  Dempster 1,  159 

Jas.  Apjohn liv,  368 

of  the  "Compound"  cviii,  272 

using  Alcohol,  Ether,  etc.,  in  the.     Aniger x,    62 

Use  of  different  Vapors  in,    Apjohn Ivi,  418 

Efficiencies  of.     Thurston cxvi,  241 

Efficiency  of  steam  Jackets  in.    G.  McKay Ixvii,  232 

Enormous  Steam-engine xxxvii,  141 

erected  by  Messrs.  Remiie xxxiv,  112 

Experiments  for  regulating   the  Calculation  of.     Regnault, 
xlv,  136,  207,  278,  356,  437;  xlvi,  48,  115,  186,  257,  328,  388; 

xlvii,  50,  114 190 

Experiments  on  a,  at  Hecker's  flour  Mill.    Isherwood Ixiii,  370 

Factory  for  great xxx,  339 

Framing  of.    T.  D.  Stetson Ix,    37 

D.  G.  Wells Ix,  281 

French xxxi,  216 

Gorgon,  Loss  by  Friction  in.    Pole xxxv,  318 

Hicks,  The Ixxxiii,  151 

M.  B.  Home Ixxxv,    75 

High-pressure iii    39 

Chas.  Potts iv,  111 

Computing  the  Poveer  of ix,  251 

Perkins's iii,  354,  355,  407,  415;  iv,  39,  239,  241,  414 

J.  March iv,  349 

Comparative  Trial  of iv,  251 

Description  and  Drawings  of iv,  245 

Roval  Ordinances  of  France xi,  272,  323,  396  ;  xii,    32 

"Woolf's  re-invented xxvii,  142 

History  of  the.     Arago xxix,  .3,  73,  145 

Earliest  steam  Engine  used  in  the  United  States.    F. 

Graff Iv,  269 

Early  History  of  the viii,  319,  361 

History  of  the,  in  America cii,  253 

Horse-power  of,  Finding  on  Watts'  Principle iii,  336 

Nominal  Horse-power  of.     L.  G.  Heath iii,  146 

(See  Uorse-power.) 

Improvement  in  the.    Chas.  Potts x.    42 

K.  H.  Thurston xciv,    17 

Improvements  in  the.  Room  for Ixxi,  408 

in  Glasgow  in  1825.    Jas.  Cleland i,  106 

Indicator  for xxvi,    62 

Influence  of  Jackets  upon xxxvii,  350 
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Engines. — Continued . 

Steam.— Kipp,  The xciv,  291 

Limitations  of  the.    Wm.  D.  Marks ex,    73 

Locomotive  steam  Engines i,  186;  xii,  271;  xxiv,  150;  xxviii,  287 

Ixxix,  357 

Patents vii,  346;  xii,  22;  xxv,  122 

S.  H.  Long.    Plates ii,  128 

Adhesion  of.    V.  Pendred Ixxxi,  86,  169 

Increasing  Adhesion  of  Wheels  of Ixx,  154 

Eanchaert's  total  adherence civ,    13 

American.     Passavant xlix,  145,  221;  1,  231,  294 

and  Tenders,  Water  Connection  between.  Jas.  Fenton.lxvi,    1» 

Ascensive  Powers  of,  Augmenting  the.    E.  Morris... Ii,  152 

Baldwin  &  Vail's,  Report  on xxxiii,  178 

Baldwin,  Tests  of  a.     J.  W.  Hill cvii,  255,  294 

Baldwin's,  Report  on xix,  244 

Geared-truck xxxiii,  208 

Blast  and  exhaust  Pressures  in Ivi,  155 

Broad  guage,  Speed  and  Power  of xlvi,  221 

"Camel,"  Ross  Winans'.     J.  S.  Bell cvi,  246 

Central-rail.     J.  C.  Trautwine Ixxxv,    15 

Coal-burning.     A.  L.  Roumfort Ii,  138 

Antliracite Hi,  142 

Anthracite  Coal  in  Locomotives,  Use  of.    G.  W. 

Whistler,  Jr xlviii,  6,  78,  176 

Antluracite   Coal    in   Locomotives,    Use   of.    A. 

Pardee Ivii,  405 

Coal-burning  freight  Engines Ixiii,  413 

Use  of  Coal  in  Locomotives.     Woods  &  Marshall. Iviii,  365 
Relative  Values  of  Coke  and  Coal  in  Locomotives. 

v  B.  Fothergili Ixviii,  147,222 

Welsh  steam  Coal  in  Locomotives.  Tomlinson.  Ixviii,     6 

Compound cv,  354 

Compressed-air,  Parsey liv,  231 

Construction  of Ixxvii,    31 

Cost  of  Repairs  of Ii,  80,  145 

Furnace  for,  Detachable.     Patent xxiii,    32 

Draft-box,  for.     Patent xxvii,  190 

Eastwick  &  Harrison's.    Chas.  Moerihg xxxv,    15 

Report  on xxvii,  383 

English  Four-and  Six-wheel.    J.  Herapath... xxxiii,  242, 

316,  385;  xxxiv,  15,  73,  151,  239;  xxxv,  19,  85,  168,  241....  307 

Expenses  of,  on  the  Eastern  Counties  Railway Ivi,  303 

Expanding  Steam  in.    D.  K.  Clark Iv,  1,    73 

Experiments  with xlii,  207 

G.  W.  Whistler  ...xxxi,  82,  284;  xxxv,  333 

Fairlie,  The.    W.  W.  Evans xci,  102 

Feed-pipe  Connections  for.    Alex.  Allan Ixxv,    94 

Feed-water  Heating  and  coal  Burning  in.  D.  K.  Clark...  Ixx,    73 

Steel  Fire-boxes  for Ixxxviii,  363 

Fireless xcvi,  371 

for  steep  Gradients.    Diysdale Ixii,    10 

Mannhart's.    Uhland xcv,  403 

for  very  steep  Grades Ixxx,  353 

Force  as  applied  to  a.    Chas.  Potts ix,  246 

French xxvii,  140 

Cost  of xlv,  335 

Fuel,  Consumption  of,  in.    E.  Woods xxxviii,  367 

New,  for xciv,  153 

Garrett  &  Eastwick's  Engine,  Report  on xxii,  179 

Gurney's.    Wm.  Crawshay xiv,  280 

Historical ...Ixxix,  'z9'.i 

History  :  A  Chapter  in  the  History  of  Railway  Locomo- 
tion  1,  225,289 

First  Locomotive  in  the  U.  S Ixv,  309 

Philadelphia's  Share  in  early  Improvement  of  Loco- 
motives.   J.  Harrison,  Jr xciii,  161,  233 

Improved xliv,  219 
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Engines. — Co  ntinued. 

Steam.— Locomotive  Steam  Engines,  Improvement  of.     Clark Ivii,  145 

Large Ixxxiii,  366 

Liglit-weiglit xlv,    8« 

'     Long's xvi,    73 

Magnetic xxi,  305 

"Namur" xliv,  143 

.Narrow-gauge xcii,   75 

Speed  and  Power  of xlvi,  221 

New XXX,  418;  cxi,  340 

"Novelty" ix,  201 

on  Feet xcix,  383 

Patinage  of cvii,  412 

"Pennsylvania" xyi,  145 

Performance  of ix,  1«6 

G.  A.  NicoUs xxxi,  319 

on  Philadelphia  &  Reading  R.  R xxix,    99 

on  Liverpool  &  Manchester  R.  R ix,  186,  257 

Power  of  the xxiv,  155 

on  Caledonian  Railroad,  Cost  of liv,     6 

Steam-power  of  the  locomotive xlvi,  289 

Rocking  Motion  of  Locomotives  and  Cars.     Heaton..xxxvii,  296 

Preventing.    G.  Heaton xxviii,  213 

Irregular  Motions  of  Locomotives.    D.  K.  Clark. ..Ivi,  145 

Running  Expenses  of  first  and  second-class xlix,    85 

Samuel's  railroad  expi-ess xlv,    88 

Slides  for.     Patent xxi,  273 

Small  Engines  on  Railroads,  Use  of xlix,    10 

Small  working  Models  of Ixxxiii,    66 

Smoke-burning Ixxix,  420 

Smoke-pipe  for.     E.  A.  Lester xv,  221 

Spark  Arrester  for.    J.  M'llvaine xvi,    74 

Steam  Brake  for.    G.  Maugham Hi,  369 

Steel Ixxix,  399 

Stephenson's xxxiv,  212 

"Rocket" ix,  207 

Street  and  Tram..... cii,  344 

Traction  and  road  Engines Ixxxii,  313 

R.  H.  Thurston xcv,    17 

BoydeU's  Traction  Engine,  Performance  of Ixix,  160 

Common  road  steam  Engines.    R.  11.  Thurston,  xcv,    17 

Cost  per  Ton  per  Mile  of  traction  Engines Ixxxii,    86 

Engine  for  common  Roads  with  rubber  Tii'es..lxxxv,     9 
Engines  on  street  Railways  and  common  Roads.. ..ci,  217 

Krausch's  traction  Engine Ixxxii,    62 

Land  steam  Engines...... Ixxvi,    96 

Locomotive  Engines  on  common  Roads xxix,  268 

McAdam Ixix,  370 

Earl  of  Caithness Ixx,  229 

Road  traction  Engine Ixxxiii,  117 

Steam-road  Engine xxv,    71 

Successful  working  of  a  road  Engine  over  Ice  and 

Snow xci,  218 

Traction  Engine  at  Manaqualand Ixxxviii,    22 

for  common  Roads Ixxxii,  278 

(See  Unnals,  Steam  Power  on.) 

Traction  of  Locomotives civ,     7 

Increasing      Patent xxxii,  348 

Trevithick's  original...  .   Ixv,    99 

Truck  for xciv,  294 

Twin  Locomotive  for  a  Portuguese  Tramway cix,    16 

Wheels  for xii,  352 

Large  Wheels  for  Locomotives  and  Cars.    J.  Mur- 

dock ix,  264 

with  Condenser xcii,    74 

Wooten's.    J.  Snowden  Bell cxi,  440 

{thr  earlif  Locomotives,  see  Carriages.) 
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Engines. — Continued. 

Steam,  Long  and  short-stroke.     John  Seward xxx,  251 

Marine  Steam  Engines xxii,  52;  Ixxvi,  176 

Patent.  xxxiii,  359 

N.  P.  Burgh Ixxx,  234,  300,  367 

building  in  New  York xlv,  349 

Compound.    A.  C.  Stimers Ixx,      1 

of  the  U.  S.  C.  S.  S.    "Hassler,"  Performance 

of  tlie.     Emery xcviil,    91 

Crank  Pins  of.    Wliitham cxv,  192 

Double-cylinder  expansion.    A.  C.  Stimers Ixx,      1 

Ericsson's  Improvements  in xlv,  128 

Friction  of.    J.  Y.  Merrick liii,  132 

of  the  French  Xavj-.     R.  H.  Thurston Ixxxvi,  165 

of  the  "President"' xxx,  339 

of   the   Steamer  "Anthracite,"    Efficiency    of.    C.  R. 

Roelker cxi,  355 

Ogden's xi,  121 

Oscillating xliii,  71;  li,  420;  lii,  212 

Superheated  Steam  in.    J.  Penn Ixix,  48,  342 

Working  Steam  expansively  in.    E.  A.  Allen, 

Ixi,  132,  196,  250,  334,  397 ;  Ixii,  50,  111 
(See  above,  Beam,  Screw,  Direct-acting,  Engines,  etc.) 

Marquis  of  Worcester's,  Account  of  the,  1663 iii,  380 

Masson's.    H.  Howson Ix,  284 

Report  on Ix,  282 

Mechanism  of  the Ixix,  226 

Miniature xxii,  357  ;  xxix,  359 

Movable  Diagrams  of,  Report  on  F.  Peale's xiii,  222 

New  steam  Engine,  1826 ii,  186;  xxvi,  429 

Novel cxiv,  139 

Ogle's  Improved xiii,  186 

Oscillating vi,  379:  xli,  381;  li,  420 

Parallel  Motion  for.     U.  Brown vi,  280 

Pendulum,  Lester's xii,    98 

Performances  of.    C.  H.  Haswell Ixxxix,  19,    86 

W.  H.  G.  West xc,  159 

Perkins'  Engine.    F.  J.  Bramwell ex,  174 

Piston,  Effect  of  rapid  Motion  of,  on.    Paltrineri xliv,  401 

Velocity  of xxxvii,  204 

Portable,  Mills' xcvi,  145;  xcix,  241 

Shapley xcix,  386 

Possible  Type  of  theoretically  perfect.    R.  H.  Thurston, 

civ.  252,  316,  389 
Power  and  Economy  of  the.  Testing  the.     Emeiy.  Ixxxvii,  47,  110,  177 

and  Proportions  of  Engines  of  1827,  Comparative.. iii,  333 

Loss  of,  in cv,  275 

Pumping  Engines.    W.  L.  Wliarton xix,  365 

S.  McElroy Ixxiv,  289,  361 ;  Ixxv,  3,  217,  303 

H.  P.  M.  Birkinbine.-lxxxvii,  323;  Ixxxviii,  109;  Ixxxix,  240 

Wni.  M.  Henderson Ixxxviii,  305;  Ixxxix,  15,  153 

H.  R.  Worthington Ixxxvii,  425 

Patent xiv,  103 

Brooklvn.    Samuel  McElroy Ixix,  .361 

Test  of  Duty  for.    S.  McElroy Ixv,  239 

Chicago civ,    33 

Cornish.    W.  H.  G.  West Ixxxvi,  258 

Wm.  M.  Henderson Ixxxvi,  31,  371 

Robt.  Briggs lxxx\ii,  14;  Ixxxviii,  159;  xci,  304 

at  Buifalo  Water  Works,  Performance  of lix,  271 

Providence cii,  160 

Duty  of.     W.  Morshead.  Jr Ixxvii,  250 

for  the  Water-supply  of  Cities,  Use  of.    J.  V.  Mer- 
rick  ' Ixxxviii,  229 

Number  and  Duty  of.     1875-76. ..oi,  261.  .313  ;  en,  216,  232 
Steam-jacketing  "Cylinders  of.    Birkinbine.. Ixxxviii,    17 
(See  also,  Cornish  Engines,  p.  92. ) 
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Engines. — Continued. 

Steam. — Punipinc;  Engines,  Economy  of Ixxx,  200 

fur  tiie  water-works  ut  Liiwrence,  Mass cii,  .312 

Trial  of.     T.  Skeel ciii,    29 

for  Lowell  Water  Works.    Davis  &  Briggs ci,  329 

Providence,  R.  I.     A.  F.  Nai^le cii,  161 

Immense  Engine xciii,  144 

Lowell  and  Lynn  compound  Engines.     J.  H.  Ilarlow c,  30.5 

Lynn,  Mass.,  Pumping  Engines xcvii,    29 

Test  Trial  of  the xcix,    43 

Shaw  &  Justice,  The.    T.  Shaw Ixxxviii,     6 

Wear  and  Repair  of ci,    34 

■  Worthington,   at  Pluenixville,   Pa.,  Trial  of  the.     E. 

Brown xcviii,  102 

Compound  Duplex,  at  Belmont xcv,  395 

Tests  of  the... xcv,  120 

Duplex,  for  Jersey  City  Water  Works,  Report  on. 

J.  P.  Culver xcv,  377 

Tests  of  the.    Wm.  M.  Henderson xcv,  241 

Wm.  B.  LeVan xcv,  327 

The  duplex  Engine  of  Henry  R.  Worthington....xcii,  220 
Reciprocating  Engines,  Counterbalancing.    F.  J.  Slade...lxxxiii,  336 

Pendulous lix,    71 

Regenerative  Engine,  .Siemens'.     C.  W.  Siemens Ixii,  218 

Rotary.     T.  W.  IBakewell vii,  179 

Patents vi,  404;  xxi,  279 

and  Reciprocating,  Comparative  Power  of  Steam  in vi,  412 

Avery's xxi,  172 

Experiments    with    screw    Propellers    and.      E.    W. 

Baker xxxix,  132 

Fallacies  of .    J.  Scott  Russell xxvi,  312 

Fletcher's Ixxxi,  418 

Notice  of  a  new xlix,    46 

Rotary  valve  Engine Ivi,  345 

(See  above,  Masaon's  Engine,) 

Rotating  steam  Engine cvii,  201 

Rotatory,  182() ii,  279 

Savery  steam  Engine,  Notes  on.     Colladen  and  Championniere, 

xxvi,  261 

Screw,  Horizontal  direct-acting,  Balancing.    Stimers Ixix,  296 

Stationary  Engine  and  its  Shafting.    Influence  of  piston  Speed 
on  the  frictional  and  air  Resistances  of  an  unloaded.    B.  F. 

Islierwood cix,  361 

Stationaiy,  in  Birmingham,  Eng xxv,  359 

Testsofa.     R.  H.  Buel...'. xcvii,    17 

Vertical.     J.  H.  Cooper xciii,      1 

Strength  and  Economy  of  Material  in  Engines.    R.  H.  Thurs- 
ton  Ixxvi,  279 

Testing,  Methods  of.     Hunt  andSkeel xcviii,  387  ;  xcix,    28 

Theory  of,  Development  of.     Thurston cxviii,  241 

Thermo-dvnamic  Theory  of Ixx,  199 

Valve  Motion  for.    G.  M.  Miller Ixi,  361 

Velocity  of ex,  353 

Vertical,  The  Rider Ixxxix,    73 

Veteran.. xci,  218 

Zimmermann's.     J.  H.  Cooper cvi,  254 

Steam  Fire  Engines xv,  270;  Ixxx,  243 

at  Cincinnati.    T.  W.  Bakewell Ivi,    54 

Discharge  Pipes  of Ixxvi,  135 

Performance  of  Shank's lix,  414 

Storm's  "Cloud" Ix,  si,  264,  58,  343 

Vacuum.     (See  under  Engine,  Oas  Vacuum,  Fueumatic  or  Vacuum.) 

Vapor,  Howard's v,    22 

Mercury ii,  38;  xxi,  142 

Morey's i,  252 
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Engines,  YaTpor.— Continued. 

Explosive  Engine.     S.  Morey ii,  115 

(See  also  under  Engines,  Chloroform,  Gas,  Petroleum,  Pneic- 
matic,  Steam  and  Ether,  etc.,  Engines.) 

Water-pressure.    W.  L.  Baker xix,  165;  xxxvii,  102 

Daniel  Livermore Ixxvi,  179 

Blowing  Engine.     Kobt.  Briggs civ,  13S 

Taws  &  Hartman civ,  147 

(See  also.  Bloicing  Engines  p.  91.) 

Rotative.    W.  Jones ciii,  398 

Wind,  Novel xxx,  284 

with  "Cloud  Combination  of  Steam  and  Air."    Shock.. Iviii,  342;  Ix,  81,  264 

Engineer  Corps  of  U.  S.  Navy  in  lSo2,  Officers  in liv,  114 

Engineer,  mechanical,  Technical  Education  of  the cii,  145 

Technical  Education  of  the cii,      1 

What  constitutes  an li,    55 

"Engineere,  ye  Anatomie  of  ye."    Indian  Punch Ixviii,     5 

Engineering,  American.    Passavant 1,  2.31,  294 

Civil  and  mining,  T.  ^opwith xxiii,    53 

Letter  by  Benj.  Franklin  on xxxvii,  217 

Lectures  on.    Yignoles, 
XXXV,  79,  156,  2:38,  301,  371 ;  xxxvi,  20,  73, 170,  246, 302, 

;W0 xxxvii,      8 

What  is  Civil  Engineering?    Warren.. .Ixxxiv,  418;  Ixxxv,  132 

Coal  Gas.     Robt.  Briggs cv,  217;  cvii,  128;  ex,  233 

Gas-light.    Robt.  Brisgs cv,  415 

Hydraulic.     S.  McElrov....lxxiii,  289,  361 ;  Ixxiv,  13,  145,  217, 
289,  361 :  Ixxv,  3,  217,  303 ;  Ixxvi,  217,  289,  361 ;  Ixxvii,  3 ; 

Ixxix,  81,  168,  236,  288 Ixxxi,  145 

in  France civ,  230 

in  China Ixxxiv,  296 

in  India,  Peculiarities  of.    J.  G.  Medley Ixxx,  375 

Locomotive,  Historical  Review  of.    J.  J.  Birckel Ixxviii,    58 

Modern  American.    F.  E.  Galloupe, 

cii,  377;  ciii,  21,  106,  161,  258,  307,  391 
Mechanical,  as  applied  to  farm  Implements.    H.  Howson, 

Ix,  339,  401  ;  Ixi,  41,  138,  IWJ,  258,  401  ;  Ixii,  45,  197 
Errors  of  Writers  on.     Wm.  Truran....lix,  145;  Ix,  148 

Thos.  Prosser lix,  304 

of  the  Period.    Wm.  M.  Henderson xc,  382;  xci,    45 

on  the  Southern  Pacific  Railroad cii,  299 

Spanish ex,  331 

Steam,  in  1859 Ixviii,  296,  361 ;  Ixix,  6,  73,  155,  226,  300 

Engineering  Archaeology Ixxix,  300 

College  in  Japan xcv,  373 

Duties  of  Birmingham  R.  R.  Officers xxvii,  279 

Science xxxv,  334 

Works  upon  River  Garonne.    Baumgarten Ixxii,  .23,    73 
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on  Duane  Street liii,  353 

Fourth  Avenue,  Nov.,  1873.    W.  B.  Le  Van xcvii,    21 

Philadelphia,  Report  on xiv,  456 

at  Broad  and  Vine  streets li,    66 

at  Cornelius  &  Baker's,  Phila.    J.  W.  Nystrom.......lxxvii,  326 

Verdict  of  Coroner's  Jury  on Ixxvii,  384 

Keystone  IMills,  Callowhill  street,  Boiler.    Le  Van c,  233 

Merrick  &  Sons' Ixxvii,  339 
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Explosions.— C'<?7?^i«wrr/.  .  ^        a.  v   ^01     k.^;,,  iqt 

Steam-boiler,  in  Morris  &  Co's  AVorks,  Report  on In,  431 ;  Ixxiv,  137 

of  stationary  wngino  Boiler,  Report  on xlyi,  140 

riiiladelphia,  on  North  Front  street ..cvui,  I'lb 

Wiuan,  Fatal •;••.-•  ••.••••'??^>Y'  ^If, 

Locomotive  engine  boiler  Explosions.  Causes  ot.  iairbairn.lix.l,    79 

in  France f  "^' i^«I 

Manchester.    Fairbairn ixvi,  6^1 

of  Hancock's  steam  road  Carriage ....xv,  277 

Locomotive  "Atsion."    G.  Custis Ixxvi,  260 

"Cheltenham."    B.  F.  Isherwood xciv,  401 

"Boston" xli.-^-282 

"Bush  Hill."    Edw.  Miller xliv,    68 

"  Engineer  " xlv,  407 

"Erie" •:!.  263 

"Minnesota  " -'.lb  *^^ 

"Neversink,"  Report  on xhn,  331 

"Piscataqua" xlvui,    32 

"Richmond,"  Report  on xxxix,    16 

"Taghconic" xlvii,  344 

"  Vulcan  "  at  Mauch  Chunk.    John  Birkinbiucxcii,  15& 

on  Baltimore  &  Susquehanna  R.  U Ixii,  356 

Great  Western  R.  R.,  in  Englan^ Ixxvn,  204 

Manchester  &  Leeds  Railway xxxix,  298 

Midland  Railroad,  Eng lyi,  „^^ 

North  Penna.  R.  R.    B.  F.  Isherwood. xcviii,  262  ;  xxxix,  220 

Sonth  Devon  Railroad,  Eng Ixx,    35 

Prevention  of,  ..  ,.      ^„„ 

xxi,  372;  xxii,  90 ;  xxvi,  73 ;  xxxui,  111;  xlix,  133; 
Ixv  61;  Ixxv,  36,  90,  248,  322,  393;  Ixxvi,  23,  99,201, 
328,  396 ;  Ixxvii,  176,  265,  332,  393 ;  Ixxviii,  49,  95,  163, 

246,  333,  393 Ixxxi,    49 

Apparatus  for Ixiv,  311 ;  Ixv,  281  , 

Getlitte Ixxvm,    65 

Association  for Ixvjn,    95 

Wright's  Mode  of ■■■■^^\h  ^H 

Boiler  Explosions  and  their  Prevention..lxxviii,  200;  Ixxxni,  226 

Protection  from  Boiler  Explosions cxvii,    68 

Recommending  Legislation  concerning  Boiler  Explo 

•^loim  ■    ••..••••  •■•■••••■  ...••••••  •••••••••  ••••••••  .XClll J  o i o 

Safeguards  against  Boiler  Explosions cvi,  349 

Properties  of  Water  in  connection  with.    Bowman xl,  268 

Singular ''^''•"' t^« 

Steamboat  boiler  Explosions ,   ??'o2e 

on  Grand  Trunk  ferry  Boat Ixji,  355 

"Anglo-Norman."    A.  C.  Jones li,    61 

"Brilliant."    A.  C.  Jones 1'".  322 

"Citizen."     Tims.  Ewbank xxxni,  161 

"  Concordia  "  (Packet).    A.  C.  Jones xlvi,  335 

"Cricket,"  on  the  Thames,  Eng xliv,  297 

"Defiance  "  (Tovvboat).    A.  C.  Jones xlvni,  149 

"  Edward  Bates,"  184.H xlvi,  268 

"Fusileer"  and  " Shreveport. "    A.  C.  Jones Iv,  322 

"Gipsv  Queen" xxxix,  308 

"Great  Eastern"  (Explosion  of  boiler  Attachment) 

Ixviii,  277 

"Henry  Eckford."    Thos.  Ewbank xxxii,     8 

"Kate  Kearney" 1\».  359 

"Knoxville."    A.  C.  Jones •»,  206 

"Louisiana."    A.  C.Jones xlix,    43 

"Mary  Kingsland."    A.  C.  Jones liii,  415 

"Medora," In  1842.    B.  H.  Latrobe...xxxiv,  312;  xxxv,  101 

Chas.  Reeder xxxv,  280 

"Mohegan."    Thos.  Ewbank xxxv,  400 

"New  England,"  1833 xvii,  55,  126 

"New  England."    T.  Ewbank xvn,  289 
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Explosions. — Continued. 

Steam  boiler,  oa  Steamboat  "Pocahontas."    A.  C.  Jones liii,  406 

"Portsmouth,"  Keport  on xxxix,    31 

"Queen" li,    30 

"Keclstone."     Thus.  Bakewell liii,  413 

"Telegraph" xxxiv,  216;  xxxvii,  1.33 

"Thunderer"  (H.  B.  M.) cii,  211,  226 

"Virginia  "  (River  Boat) xlvii,  355 

"Westfield"( Ferry  Boat).  R.H. Thurston. xcii,  152,  233 

"Wm.  Gibbons."    Thos.  Ewbank xxi,  298 

Suit  at  Law  due  to Ixxviii,  320 

Theories  of.    F.  Fischer xcviii,  311 

Explosive,  Another Ixxxviii,  371 

New Ixxxix,  239 ;  xcv,  424;  cv,  422 

Spontaneous xcii,    84 

Explosive  Action  of  Dynamite * xcvi,  155 

Agents.     F.  A.  Abel Ixxxviii,    52 

and  dangerous  Dusts.     T.  W.  Tobin cxiv,  412 

Compound,  New Ixxv,  129 

Effects  of  Gunpowder  and  Air.     Coathupe xxxv,  136 

Energy  of  Gunpowder  and  Steam,  Relative.    G.  B.  Airy Ixxvii,  244 

Engine.     S.  Morey ii,  115 

Force  of  Oxygen  and  Hydrogen.    Jas.  Johnston xxxvi,  210 

Materials,  Storing Ixxix,    36 

Mixture xciv,  157 

Dangerous c,  125 

Paper Ixxxii,  343 

Powders,  New lxxx\iii,    29 

Power  of  DjTiamite Ixxxviii,  369 

Waves cxvii,  462 

Propagation  of cxvii,  387 

Explosives  as  a  Source  of  Power xcix,     3 

Comparative  Value  of .....xcv,  155 

(See  Oun-cottoa,  Ouiipowder,  Nitro-glyeerine,  etc. 

Exposition  in  Cincinnati,  Sept.,  1870,  Industrial xc,   81 

Paris,  of  1839 xxxi,    51 

of  1867 Ixxxiii,    81 

Extracts,  Preparation  of xxii,  410 

Eye,  "Absolute  Personality"  of  the Ixvi,  349 

Cataract  of,  Cause,  Prevention,  and  Cure  of.     David  Brewster xxv,  416 

Decomposition  of  Light  by  the xlvi,  279 

Illusions,  etc.,  of  the.    D.'Brewster sv,  138 

Impression  of  Light  on  the.  Duration  of  the Ixxxi,  3.39 

of  Shark,  Structure  of  vitreous  Humor  of.     Herschel  xxvii,  208 

Some  Phenomena  of  the.    Clay  Wallace xxvii,  207 

Symmetrizing  Power  of  the.    J.  G.  Macivar xxiii,  316 

Eye-memory.    C.  G.  Leland cix,  327,  391 

Eye-piece,  New  Form  of  solar.    S.  P.  Langley xci,  115 

Use  of  the  double.    S.  W.  Robinson Ixxix,  388 

Eyes  and  Pins  in  Machinery,  etc Ixxxiii,  107 

for  Dolls xiv,  416 


Faber's  magnetic  water  Gauge  for  steam  Boilers,  Report  on 11,  215 

Fabrics,  Depositing  Metals  upon.     Fatent xxxviii,  260 

Discovery  of  ancient xxvi,  356 

Finishing.     Fatent,  February,  l.«30 x,  397 

Fac-simile  telegraphic  Transmission,  Delany's.    Edwin  J.  Houston cxix,  233 

Telegraphy.     E.  J.  Houston cxix,  490 

Delany's  System  of.     Edwin  J.  Houston cxx,  438 

Factor  of  Safety  for  steam  Pressure xcvi,  142 
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Factory  Chimneys cxvi,  232 

Inspection civ,  297 

Fair  in  Boston,  Mechanics' xxviii,  li'S 

otl8.;y,  Paris xxxi,    51 

Fairbairn,  !Sir  William,  Obituary  Notice  of xcviii,  223 

Fairbanks  &  Co.'s  weigh-lock  Scales,  Ileport  on li,  -130 

Scales.    Patent,  September,  l.s32 xv,  399 

testiue  Machine,  Report  on cviii,    98 

Fairlie  Engine.    W.  W.  Evans xci,  102 

Fall  River  Line  Steamboat Ivn,  175 

Falling  Bodies.    T.  W.  Bakewell iv,    34 

devoid  of  Wei Etht ^ Ixxxi.    23 

Dynamical  Effect  of.    C.  H.  Haswell liv,  421 

Force  of.    C.  II.  Haswell civ,     9 

J.  W.  Nystrom civ,  130 

Oersted's  Experiments  on.    J.  R.  Young lii,    61 

Body,  Child's  Apparatus  for  determining  Velocity  of ex,  429 

of  a  Mill  at  Oldham,  England xxxix,  2.s9 

Falls  of  St.  Anthony,  Preservation  of.     F.  U.  Farquhar .ci,  229 

the  Rhine,  Economical  use  of  the <^^'y.'  ^'^^ 

Victoria.    David  Livingstone Ixxii,  130 

Fan  Blower  to  blast  Furnaces,  Applying  rotary xliv,  264 

Faraday,  Resolutions  upon  the  death  of Ixxxv,  138 

Faraday's  Conception  of  Electricity,  On  the  modern  Development  of. 

Professor  Ilelmholtz cxi,  452 

Fares  on  Railroads.    Chas.  Ellet,  Jr xxx,  3G9 

in  England xlvi,  158 

the^United  States  in  1848 xlv,  155 

Farina  and  Sugar,  Improvements  in.     Patent,  December,  1829 xi,    30 

Farish's  isonietrical  Perspective vii,  429 

Farm  Implements,  Mechanical  Engineering  as  applied  to.    H.  Howson, 

Ix,  339  ;  Ix,  401 ;  Ixi,  41 ;  Ixi,  138  ;  Ixi,  180  ;  Ixi,  258  ; 

Ixi,  401 ;  Ixii,  45 Ixii,  197 

Steam  Power  for Ixxxi,  135 

Farming,  Electric  Light  in cvi,  428 

Fatigue  of  small  spruce  Beams,  Experiments  on  the.    F.  E.  Kidder cxiy,  261 

Fats,  Improvement  in  bleaching xxiii,  135 

Fattj^  and  oily  Matters,  Treating.    Patent,  January,  1854 lix,    36 

Matter  in  feed  Water  of  Boilers xcviii,  377 

steam  Boilers,  Action  of.    G.  Pereyra cvii,  314 

Matters  and  Steam  upon  iron  Parts  of  Engines,  Action  of.    M.  A. 

Mercier cvin,  259 

Animal.    F.  C.  Calvert Ixxx,  187.  Ixxx,  244 

Faucet  or  Cock  for  drawing  off  thick  or  drying  Liquids.    Sproat xxix,  380 

Report  on  Goodyear's  spring  and  lever xiii,  224 

"  Fauna  Americana,"  Criticism  on  Work  entitled i,    1^ 

Faure  and  Plante  Accumulators,  Chemistry  of  the.    Gladstone  and  Tribe, 

cxiv,  219  ;  cxvi,    48 

Faure's  secondary  Battery,  etc cxii,  68  ;  cxv,  463 

Fawkes'  steam  Plough,  Report  on Ixviii,  215 

Faye's  Cosmogony cxviii,  394 

Fearn's  compensation  Pendulum.    T.  P.  Jones iv,  122 

Feather-cleaning  Machine.     Patent,  April,  1835 xx,  334 

Feathers,  Removing  animal  Oil  from.  Jane  Richardson ii,    56 

To  restore  the  Elasticity  of  damaged xi,  360 

Featherstonhaugh's  report  on  Geology,  Review  of xxi,  109  ;  xxi,  184 

Fecula,  or  Flour  from  the  Potato.    G.  G.  Barrell v,    52 

of  the  sweet  Potato.    G.  G.  Barrell vi,  387 

Feed  Pipe.    See  Pipe. 

-valve  Boxes  through  Rigidity  of  the  Connections,  Fracture  of c,    19 

Water.    See  Water.  . 

Heater  and  Purifier.    George  S.  Strong cxiv,  321 

Feeders  for  steam  Boilers.    T.  P.  Jones iX>  347 

Feeding  Apparatus,  Thibaut's  boiler Ixxxii,  232 

Feldspar  as  a  Source  of  Potash-alum.     John  Spiller cxiv,  122 

Feldspars,  Manufacture  of  Potash-alum  from.    Henry  Pemberton,  Jr.. .cxiv,  304 
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Feldspars,  Artificial cv,  205 

Felloes  for  Wheels.    Patent,  October,  1828 vii,    62 

Felt,  Manufacture  of.    Patent,  May,  1829 ix,  244 

Paper  and.     Patent i,  154 

Polisher  for  Lathes.    T.  Gill iv,    47 

Felted  Cloth.     J.  Duncan xxxvii,  203 

Felting  Power,  Discovery  of  Cause  of  the.    P.  A.  Browne 1,  205 

Fence  Router,  Carriage-maker's.    Middleton xxxvii,  273 

Fenton's  locomotive  feed-pipe  Connections Ixvi,    84 

Ferment  in  the  coal  Period,  Butyric cix,  167 

Vegetable civ,  152 

Fermentation xxxvii,  353  ;  Ixxxi,  120 

an  Act  of  Vegetation xxxvii,  214 

Influence  of  Silica  on Ixxiv,    41 

Kind  of  Water  best  fitted  for vii,  318 

Lactic evil,  393 

Xature  of  Yeast  and.    And.  Ure xxix,  258 

on  mixed  Oxygen  and  Hydrogen,  Action  of.    De  Saussure, 

xxvi,  325 

Preservation  of  Corn  from Ixxvii,  343 

Fermenting  Capacities  of  the  Sugars.    Henry  Eose xxxii,  185 

Ferments  in  Vegetables,  Digestive ex,  379 

Means  of  distinguishing.    C.  B.  Dudley ci,  129 

Xitrifaction  by  organized e,\\,  199 

Ferns,  Nutritious cix,  104 

Sea-weeds,  etc.,  Preparing  Plates  for  printing li,  202 

Ferries,  Bridges  and.    T.  P.  Jones xiii,  412 

Ferry,  Channel xciii,  145 

Eeporton  Leach's  suspension  railroad xxxiv,    30 

Festiniog  Piailroad.     Tyler Ixxxii,  34;  Ixxxii,  361 

Fibre,  Separating  animal  from  vegetable Ixxxnii,  370 

Fibres,  Analysis  of  animal  and  vegetable cxv,  311 

etc..  Colors  of xvi,  138 

Fibrous  Substances,  Tenacity  of  some.    W.  J.  M.  Rankine Ixxxi,  262 

Figme  of  Comets,  "The cxiv,  474 

the  Earth i,  164 

Files  by  means  of  Sand-blast,  Renewal  of cvii,  204 

Cutting  curve-faced.    John  Robinson xxx\ii,  211 

in  hardening.  Preventing  the  warping  of.    R.  Daniel ix,  267 

Renewing  worn-out Ixxvi,  395 

Restoring  old xcviii,  382 

Sand-sharpened cxvi,  381 

Sharpening Ixxxviii,  370 

Filing  and  working  Metals  flat vii,  283;  vii,  306 

Filings  and  Turnings,  Machine  for  sorting cix,  203 

etc.,  prepared  for  the  Furnace.    Patent,  November,  1831 xiii,  324 

Filter,  Chanoit cvii,  208 

Charcoal Ixxxiv,  224 

for  river  Water,  Xew Ixxxii,    68 

strong  Acids,  etc..  Gun  Cotton Ixxii,    59 

Grant's  revolving ex,  288 

Jewett's ex,    70 

Latting's xlviii,    66 

Report  on  Jennison's  diaphragm xliv,  397 

Filtering  Apparatus.  ...viii,  39 ;  x,  95  ;  xxvi,  206  ;  xxvii,  120 ;  xxvii,  350 ;  xxxvii,  159 

inclosed  Vessels,  Apparatas  for v,  373 

Paper xx^ii,  121 

Plates,  Earthen ex,  142 

Water Ixxxiii,    38 

Xew  Method  of.    Jas.  White ™i,  221 

Stone,  Artificial cxv,  472 

Filters,  Xovel Ixxxv,  301 

Water Ixii,  256 

Filtration  and  filtering  Media.    J.  Dahlke Ixxii,  222 

A  Process  of  inverse Ixxxiii,    68 

at  Berlin,  Natural.    Wm.  Eipley  Nichols cxiii,  209 
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Filtration  by  Sand  at  Berlin.    Wm.  Eipley  Nichols cxii, 

in  spongy  lion cxi, 

of  Air Ixxiii, 

Water  for  industrial  Purposes.    P.  Banu-s cxiii, 

Water  on  a  large  Scale vlii, 

Final  Causes xvii, 

Finance,  Improvement  in  the  Art  of  public.    Patent,  Sept.,  1X35 xxi, 

Finder  for  a  Spectro-telescope,  A  reliable xc, 

Finger  for  the  Microscope,  Mechanical.    J.  Zentmayer Ixxxix, 

Finley's  Governor  for  water  Wheels liii, 

Fire  Alarm Ixxxvii, 

Report  on  Sejmour&  Whipple's xxi, 

Telegraph,  New  York Ixxxix,  345;  Ixxxix, 

and  building  Stones xcv, 

waterproof  Paper cix, 

Arms,  American  breech-loading Ixxxiiij 

and  the  human  Machine,  Relative  useful  Effect  of xcix. 

Breech-loading 1, 

Elongated  Projectiles  for  rifled Ixxii, 

Gun  Cotton  for Ixxxii, 

Improved, 

vi,  122  ;  xi,  36  :  xiv,  97  ;  xiv,  101  ;  xiv,  .S44 ;  li,  323  ;  Ixxix, 

Maynard's  system  of  Priming  for.     W.  N.  Jeffers liv, 

Mocle  of  discharging.     Patent,  Jan.,  1841 xxxi. 

Report  on  Hubbell's  Improvement  in xl, 

Jenk's  improved xxvii. 

Self-capping Ix, 

Steel  for Ixxv, 

Wadding  for.    Patent,  June,  1834 xx. 

Boxes  for  locomotive  Engines,  Steel Ixxxviii, 

Cut-oif,  Butler  Mine.    11.  S.  Drinker cvii, 

-damp xxix, 

Apparatus  for  indicating  Danger  from xl. 

Explosion  fruni xliii,  434  ;  xlviii. 

Explosions civ, 

in  coal  Mines Ixxxi, 

Mines,  Composition  of.    Graham xli, 

Indicator cix. 

Precaution  against ex. 

Engine  at  Cincinnati,  Steam.    T.  W.  Bakewell Ivi, 

Performance  of  Shawk's  steam lix, 

Steam xv. 

Engines  and  Hose,  Observations  on iii, 

Discharge  Pipes  of Ixxvi, 

Hose  and  other  Apparatus  manufactured  in  Pliiladelphia, 

1827 iii, 

Escape  and  hose  Elevator,  Harris' ex. 

Ladder.    Witmer's  new xci, 

Escapes  and  Elevators,  Report  of  the  Committee  of  the  Franklin 

Institute  on cxii, 

extinguished  by  Steam Ixxi, 

Extinguisher  for  Ships xcvii. 

The  Gardner xciii. 

Hazards  in  textile  Mills.    C.  John  Hexamer cxix, 

in  a  cotton  Mill  from  Electricity.    J.  B.  Francis Ixxxi, 

Steamship  "Amazon,"  Cause  of.    Graham liv, 

Indian  Method  of  making.     Geo.  Davidson Ixxv, 

Ladder,  Report  on  S.  Lehman's ii, 

Means  for  extin^iishing.    C.  John  Hexamer cxx, 

on  board  Ships,  Paton  '&  Harris'  Pyroletor  for  Extinction  of c, 

cast  Iron,  Effect  of Ixxvii, 

Steamboats,  Preventing  Accidents  from.    I.  A.  Beard xxix. 

Preparation  for  extinguishing.     Patent,  K\iV\\,  1822 vii, 

Safety  for  Steamships  on Ixvii, 

Service  and  Hydrants.    S.  McElrov, 

Ixxlx,  81 ;  Ixxix,  168  ;  Ixxix,  236  ;  Ixxix,  288 
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Fire  Shells,  Liquid Ixviii,  213 

St.  Elmo's.    Geo.  Milliken Ixxv,  112 

Account  of vii,  113. 

Seeu  iu  Orkney.    Wm.  Traill xxiv,  362 

Supply  of  Water  in  case  of." xxxviii,  160 

Fire-underwriters'  Regulations  respecting  electric  Light cxiii,  282 

Fire,  Value  of  Stone  in  Buildings  on Ixxix,  397 

Firemen,  Protection  of. xii,  416 

Firemen's  Defense,  Aldini's xvi,  141 

Respirators xcix,  165 

Fireplace  for  cooking,  etc.,  Improved.    Patent,  May,  1S34 xviii,  412 

Improvement  of  a  common  xxvi,  373 

Fireplaces,  Anthracite  in  open.    T.  D.  Mitchell iii,  121 

Construction  of.    Ainott ii,  226 

Fireproof  Building  in  Xew  Yorli,  An  iron Ixxxiv,  228 

Buildings iii,  311 ;  Ixxxvl,  233 

Construction  of viii,  239;  xli,  153 

Ceiling  of  Wire-work xhiii,  454 

Cloth,  etc.    Patent,  Feb.,  18.38 xxviii,  181 

Clothing X,  212;  xii,  416;  xvi,  141 

Composition  for  Wood.    Patent,  Aug.  1838 xxix,  196 

to  render  Wood i,  187 

Construction,  Application  of  Concrete  to.    J.  Ingle Ixxxii,  378 

Bounds' xcvi,  288 

Curtain  for  Theatres cxiv,  140 

Dwellings xxvi,  355 

Flooring cv,    68 

Library.    John  Travels xlii,  337 

Lining lxxx\-ii,    86 

Materials  and  Construction.    T.  H.  Lewis Ixxxi,  295 

Mixture  for  textile  Fabrics xciii,  373 

Paint cxv,  147 

Paper civ,  34,  cvii,  279 

Safes xci,  360 

Stuffs Ixxv,  356 

Walls,  etc.      Patent,  Feb.,  1S39 xxix,  111 

Fire-proofing  Cloth  with  sulphurous  Yapor Ixxv,  348 

textile  Fabrics Ixix,  354 

Textiles.     Patent,  Dec,  1859 Ixx,  261 

warming  and  ventilating  Theatres Ixxvi,  170 

Wood Ixvi,  193 

Fires,  Apparatus  for  feeding  Fuel  to.    Patent,  April,  1825 ili,  310 

Cause  of  pine-forest ,...xc,  222 

Colored xxxvi,  358;  Ixxxviii,    31 

Improved  Method  of  managing  steam-boiler cv,  207 

in  Cities,  Prevention  of.     J.  W.  Boswell iii,  166  ;  iii,  303 

coal  Mines,  Mode  of  extinguishing.    Darlington xlviii,  152 

Factories  at  Lowell,  Mass.,  protection  from.    J.  B.  Francis. ..Ixxix,  268 

Extinction  of.    T.  Waterhouse xiii,  355 

London,  Eng.,  in  1832 xv,  341 

Theatres,  On  the  prevention  of.    C.  J.  Hexamer cxiv,  125,  211 

Prevention  of.     Report  of  Special  Committee  of  the  ' 

Franklin  Institute  on cxv,  428 

Steamboats,  Extinguishing.    R.  Hare ii,  186 

Mixtures  for  colored liv,  206 

of  1871  in  the  Xorthwest,  The  Great.    I.  A.  Lapham... xciii,  413  ;  xciv,    46 

on  board  Steamships  and  Boats,  Cause  of.    C.  H.  Haswell Ixiii,  289 

Plan  for  extinguishing.     D.  J.  Murphy xxxv,    52 

preventing  Formation  of  Storms,  Great xxxii.  111 

Report  on  Roberts'  Apparatus  f or  extinguishmg Ixii,  360 

Street-pipe  Arrangements  for  extinguishing Ixxiii,    45 

with  anthracite  Coal,  Mode  of  feeding ". xxix,  136 

Firing,  Mechanical  fm-nace ciii,  370 

Fireworks Ixxxii,  204 

Fish,  Chinese  Method  of  fattening vi,  198 

Culture  in  Gemiany cxiii,  400 
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of  Java,  Jaculutor.    J.  Mitchell vii,    29 

FrankUii,  The  Gold- lix,  407 

used  as  Food  for  Cattle  in  Persia ...iii,  357 

-hook  Machine .• Ixxxix,  288 

-plate,  h>elt'-tiditenin<j; Ixxxv,  149 

Fishes,  Changing  tTie  Residence  of .    N.  Mill i,  239 

Osmotic  Action  in civ,    64 

Showers  of.     C.  Sunth iv,    47 

Fishin'j;,  Electric ex,  282 

Fitch,  John,  What  became  of Iv,  208 

Fitting,  Standard  Sizes  in  cylindrical.    Geo.  llichards cix,    17 

Flame.     J.  Murray xix,  294 

An  acoustic xciii,  2.32 

Electric  Property  of liv,  270 

New  Form  of  sensitive xciii,    10 

Pveactions.    Bunsen 

Ixxxiv,  330;  Ixxxv,  49;  Ixxxv,  126;   Ixxxv,  196; 

Ixxxv,  263;  Ixxxv,  340 Ixxxv,  405 

Paper  on Ixxxii,  355 

with  hydrogen  Gas xciii,  .369 

Temperatures,  Investigation  of.    Silliman  &  Wurtz Ixxxix,  337 

Flames  as  a  musical  Instrument,  Combination  of  singing xcvii,  379 

Cause  of  the  Light  of .    W.  Stein xcix,  296 

Chemical  Experiment  with xcvi,    11 

Comparing  two  sounding  air  Columns  by  means  of  vibratory. 

Bresina c,  287 

Corrugated xci,  296 

Electric  Properties  of cxv,  149 

Method  of  observing  vibrating xciii,    86 

Original  Publication  of  the  true  Character  of ci,    36 

Resounding xciii,  298 

Sensitive xciii,  229 

Singing  of  reciprocal xciii,    85 

Sounding  and  sensitive.     Tyndall Ixxxiii,  260;  Ixxxiii,  346 

Source  of  Light  in  luminous.    Edwd.  Frankland Ixxxvii,  .330 

Temperature  of cvi,  205;  ex,  275 

Theory  of  illuminating.    K.  Heumanu c,  419 

Tuning-fork  causing  Vibration  in xci,  157 

Flannel,  Detecting  Cotton  in xxxi,    57 

Flannery  boiler  Setting  for  the  Prevention  of  Smoke.    Chas.  A.  Ashburner, 

cxiii,  261 

Flash-board  for  mill  Dams.    E.  P.  Huntington xxxiv,  329 

Flasks,  Improved  use  of  Florence  oil.     J.  Lukens iv,  332 

Flax  and  Hemp,  Machine  for  beating  and  hackling ix,  280 

without  water  Retting,  Preparation  of vi,    30 

Tow,  Bleaching.     Thos.  Gill iii,  385 

Bleaching  and  preparing.    J.  B.  Emmett iii,  248 

Gases  evolved  in  Steeping,  etc Ivii,    36 

Hemp,  etc.,  Machinery  for  spinning.     Patent,  July,  1825 ii,    86 

Report  on  Landtsheer's  Macliine  for  treating cvii,  242 

Manufacture li,    62 

Mill,  Marshall  &  Go's.    Jas.  Combe ^.xxxv,    65 

Prehistoric cvii,  419 

Spinning iii,  141 

Flesh  Ixxxi,    27 

Fletcher,  Thomas,  Resolutions  at  Death  of Ixxxiii,    68 

Fletcher's  rotary  steam  Engine.    J.  S.  Ru.ssell Ixxxi,  4is 

Flie.s,  Defense  against xiii,  360 

Flint  Weapons,  Modern.  cxvii,  461 

Floating  and  immersed  Bodies,  Resistance  of  Water  to Ixxxi,    12 

Bodies  in  river  Currents,  Velocity  of xxiii,  129 

Laws  of  Motion  of xxii,  260 

Clough,  A  Machine  called  a xxix,    70 

Wood xxii,  430 
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Floor-cloth  Mauufactorv,  Report  by  special  Committee  on  Isaac  Macauley's, 

vii,  216 

Flooring,  Fireproof cv,    68 

Phillip's  patent  Girder  and  fireproof Ixxxi,  228 

Floors  for  Workshops.     C.  Sellers xcii,  219 

French  system  of  iron Ivi,  354 

Mexican  Mode  of  malcing  hard  lime.    T.  G.  Ellis xcv,  339 

of  Paris,  The  pottery  and  iron.     G.  R.  Burnell xlix,    55 

Raising  sunken Ivi,  337 

Flora,  Fossil  coal cv,  424 

Florence,  Italy,  Water-works  of cv,  202 

Florida  Sugar.     Otto  Liithy cxx,  205 

Flour,  Analysis  of.     Monier Ixvi,    50 

and  Bread  of  different  Countries.    R.  D.  Thomson xxxvii,  129 

Detection  of  Adulterations  in xix,  2f56 

-drying  Apparatus.    Patent,  Aug.,  18.31 xvii,  267 

Experiments  with  Tyson's xvii,  268 

Meal,  etc.,  Mode  of  drying.     Patent,  Aug.,  1835 xxi,  274 

Mills,  Experiments  made  at  Hecker's  steam.    B.  F.  Isherwood, 

Ixiii,  298  ;  Ixiii,  370 

or  Fecula  of  the  sweet  Potato.    G.  G.  BaiTcll vi,  .387 

Souring  of  American xi,  102 

Flow  of  Metals.    David  Townsend cv,  147 

plastic  Bodies civ,  228 

Solids Ixxxi,  271;  Ixxxix,  244 

David  Townsend cv,  145 

H.  Tresca cvi,  263;  cvi,  326;  cvi,  396 

L.  S.  Ware ciii,  418 

Flowers  and  Leaves,  Periodic  Movements  of cvii,    59 

Effect  of  hot  Water  on i,  306 

Iron liv,  215 

on  Glass,  Permanent  Impression  of Ix,    71 

Process  for  preserving Ixxviii,  423 

Flue  of  Flues,  A li,    84 

Flues,  Collapse  of Ixvii,    89 

Computed  Table  of  Draft  of.    J.  C.  Cresson Iviii,    39 

Deposits  in  boiler xcvii,  161 

Hooping Ixxiv,  132 

boiler xciii,  146 

Strength  of  boiler.    W.  C.  Unwin cii,  171 

Robt.  Briggs cii,  175 

Fluid  Circulation  of  the  Sun's  Mass cxix,  449 

Ellipsoid,  On  the  Revolution  of,  etc.    Thomas  Craig cxi,  100 

Xucleus?  Has  the  Earth  a cxiv,  315 

Resistance.    J.  A.  Grier Ixxv,  317 

Fluidity  and  galvanic  Conductivity,  Analogj"  between cix,  204 

Relation  of,  to  galvanic  Conductivity cxvi,  467 

Fluids,  Compressibility  of  elastic.    Regnault xlvi,  190;  xhi,  257 

Dilatation  of  elastic.     Regnault xlv,  207 

Effect  of  Momentum  on xviii,    90 

Efflux  of  gaseous.    Chas.  Hood xxxvii,  225 

Elastic.    See,  also,  Gases  and  Vapors. 

Evaporating  and  heating xxvi,  369 

for  Water,  Affinity  of  organic.    De  Blainville xxv,    62 

Friction  and  Resistance  of.    Geo.  Rennie xiii,  271 

in  the  Cavities  of  Minerals xvi,  213 

ImprovedApparatus  for  heating vi,  419 

Instrument  for  detemiining  specific  Gravity  of.    John  Ham... xxxvii,  323 

Mode  of  evaporating  and  cooling.     Patent,  July,  1836 xxv,  125 

Motion  of  viscous.     Thos.  Crai^ ex,  217 

Phenomena  attending  elastic.    Peter  Ewart ix,  339 

Resistance  of.    G.  W.  Keely xx,  210 

See,  also,  LiqiiicU. 

Specific  Heats  of  elastic.    V.  Regnault Ivi,    26 

to  Bodies  passingtlu-ough  them.  Resistance  of xvii,  286 

under  Pressure,  Discharge  of  elastic.    W.  Fronde xliv,  215 
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Fluids,  Themial  Conductivity  of fxl,  471 

Upward  Force  of.    Genet.    IJook  Notice  and  Criticism ii,    41 

Editorial  Criticism iii,    33 

Genet.     Criticisms,  etc.     T.  P.Jones iv,  104 

Fluorescence xcii,  226;  xciii,  296 

and  Pliosphoresence,  Negative Ixxxiv,  298 

and  riiosphoroscenco  sliown  by  Fhotograpliy Ixv,    50 

Lecture  lllustnitious  of xcv,    12 

Observations  on.     Ilenrv  Morton xcii,  140 

Phosphorescence,  etc.     i'araday xlix,  270 

Fluorescent  Relations  of  Anthracene  and  Chrysogen.     Henry  Morton.. ..xciv,  269 

Solutions,  Color  of.     Henry  Morton. xcii,  426 

Fluorine  and  Sodium  for  cold  short  Pig xcvi, 

Piesearches  on.     G.  J.  Knox xxix,  355 

Fluor-spar  in  working  puddling  Cinder,  Use  of xcvii,  374 

Flux,  Animal  Charcoal  used  asa i,  338 

Fluxing  and  smelting  the  Ores  of  precious  Metals xcviii,    15 

Flying  Balloon,  rarachutes Iv,  .324 

Machine,  Steam  Power  of  Henson's xxxvi,  279 

Machines.    Geo.  Cayley xxxvi,  132;  xxxvi,  202 

John  Bishop xxxvi,  336 

and  Penaud's  artificial  Bird.    A.  M.  Mayer ci,  193 

Ship Ixxxii,    54 

Fly-wheel,  Bursting  of  a xcv,    86 

Deviating  Forces  of  an  unbalanced.    R.  Briggs civ,  349 

Fracture  of cii,  241 

Foaming  in  steam  Boilers,  Preventing xxxviii,  135 

Prevention  of .    J.Harris xlvi,    87 

Fodder,  Compre.ssed Ixix,  120 

Fog  Signals xciii,    80 

American ci,    37 

by  Sound.    J.  F.  Frazer Ixviii,    61 

Gong  for xxviii,  347 

Harris'  Phonometer  for c,    21 

Hot-air  Pipes  for  giving ciii,  .321 

New xcix,  243 

Objects  rendered  visible  in  a Ixvii,  349 

"Whistle Ixxxviii,    80 

at  Cape  Foucher,  N.  S Ixxxviii,  ,365 

Fogs,  Use  of  colored  Glasses  to  assist  View  in.    Luviui xlviii,  158 

Foils,  Manufacture  of  colored ix,    91 

Fonvielle's  filtering  Apparatus xxvii,  350 

Food,  Adulteration  of cxvi,  .507 

for  Horses iv,  207 

New cxvi,    72 

Preserver,  Cold  as  a xcv,  160 

Foot  Valves  in  Condensors  and  air  Pumps Ixx,  409 

Force  and  Work.     F.  J.  Slade Ixxxii,    99 

Apparatus  for  illustrating Ixxxi,  395 

by  Belts  and  Pulleys,  Transmission  of.    Eob't  Briggs Ixxxix,  256 

Electricity,  Transmission  of cviii,  140 

Centrifugal xiii,      7 

Experimental  Investigation  of  a  new.    C.  Sellers xcii,  211 

Lecture  on.     Tyndall Ixxiv,  266;  Ixxiv,  .3,31 

Motion  and  Inertia.     J.  C.  Trautwine Ixxiv,  109  ;  Ixxiv,  194 

of  Bodies  in  Motion viii,  285 

falling  Bodies.    C.  H.  Haswell civ,     9 

J.  W.  Nystrom civ,  1.30 

Power  and  Vis  Viva.    J.  W.  Xystrom Ixx  viii,  356 

Tyndall 's  Lecture  on.    E.  W.Blake Ixxv,    87 

Velocity,  etc.,  as  Elements  of  physical  Work.  J.  W.  Nystrom..lxxvlii,  325 

Forceps,  Puncturing.    Thos.  Bagnold xx,  140 

Forces,  Composition  and  Resolution  of.    W.  E.  Johnson vii,  .354 

J.  C.  Trautwine Ixxxvii,  121 

Correlation  of  mechanical  and  chemical.    H.  C.  Sorby Ixxvii,    97 

the  physical.    Faraday Ixx,  399 
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Forces,  Device  for  demonstrating  Laws  of  tlie  central.    A.  E.  Dolbear..xcvi,  342 

slave  Labor,  Worliing  Land  by  steam lxx\ii,    81 

Forecasts,  Astronomical.    P.  E.  Cha.se cvi,  314 

Ford's  Mode  of  working  Wood,  cast  Iron,  etc.     Thos.  Gill vii,      5 

Foreign  Languages,  Pronunciation  of cxii,  118 

Forest  Fires,  Cause  of  Pine- xc,  222 

Growth,  Influence  of  Light,  Copse  and  Mould  on ex,  213 

Forests,  Atmo.spheric  Influence  of \iii,  217 

Climatic  Influence  of cviii,  337 

on  Temperature  of  the  Air,  Effect  of Ixxxii,  338 

upon  the  Temperature,  Effect  of xxii,    63 

Forge  Backs,  "West's  Patent xxvi,    98 

Forgeable  Brass cxvii,    70 

Formene,  Use  of,  as  a  cooling  Agent cxix,  500 

Forge,  New  gas xcii,  303 

The  lieading  steam Iv,    56 

Eeport  on  Badger's  hot-air xxi,  250 

Forgery  of  bank  Checks,  Drafts,  etc.,  Prevention  of vii,  145 

Preventing xiii,  418 

Forging  and  cutting  Machine,  Metal xxxv,    70 

by  Pressuie Ixxxiv,  370 

Huge Ixxii,  343 

Iron,  Improvements  in 1,  404 

Forks,  Spoons,  etc..  Manufacture  of.     Patent,  April,  1839 xxx,    54 

Formic  Acid  and  formic  Ethers,  Preparing.     Lorin Ixxx,  351 

by  means  of  Electricity,  Formation  of xc,  209 

Fossard's  Prussiates  for  Dyeing,  Eeport  on xxii,    34 

Fossil  Bones xxv,  339;  xxviii,  2s7 

Dr.  Moore xxxiv,    97 

Coal  Flora cv,  424 

Infusoria xxiv,  198;  xxiv,  370 

Oak cviii,  140 

Plants  in  Clay  at  Bournemouth,  Hants.    P.  B.  Brodie xxxiv,  178 

Tree xxvi,  375 

Trees xxviii,  276 

Wood,  Metallic  Iron  in.    W.  G.  Lettsom Iv,    62 

Fossiliferous  Granite xcii,    82 

Ore  of  Pennsylvania  and  use  in  Manufacture  of  Iron.    J.  C. 

Booth xxxii,  187 

Fossils,  Preservation  of Ixxxi,  261 

Foucault's  Experiments,  Demonstration  of.     C.  J.  Allen lii,  103 

proving  Eotation  of  Earth.    J.  S.  Brown..lii,  352  ;  lii,  426 

repeated  on  a  grand  Scale Ixxxvi,  160 

new  reflecting  Telescope bcv,    62 

pendulum  Experiments lii,  418 

Foundation  Stones,  Pennsylvania's.    A.  R.  Leeds xci,  337 

Foundations  and  Excavations  in  Sand c\ii,  1.31 

Artificial.     Vignole xxxiv,    79 

for  Chimneys,  Furnaces,  etc.    J.  Head Ixxviii,  159 

of  Bridges,  etc.    Thos.  Page Ixxvii,    21 

onSand xxxvii,  361 

Pneumatic  Bridge.    O.  Chanute..lxxxv,  387 ;  Ixxxvi,  17 :  Ixxxvi,    89 

W.  S.  Smith '. xcv,  415 

Eevetments  and  their.    Poncelet. 
xxxv,  1 ;    xxxv,  73 ;    xxxv,   145 ;    xxxv,  217  ;    xxxv,   289  ; 

xxxv,  361 xxxvi,    10 

Sub-marine.    A.  Mitchell xlv,  393 

Tubular.     Cezanne Ixxii,  1 ;  Jxxii,  83;  Ixxii,  145;  Ixxii,  217 

Undersunk.     C.  I.Spencer Ixviii,  366 

LT"se  of  compressed  Air  in  tubular-bridge.    D.  M.  Stauffer.xciv,  320 

etc.,  in  the  Sea  without  coffer  Dams.     Miller Ixxv,  371 

Foundrj-,  Methods  of  treating  cast  Iron  in  the.    Zerali  Colbum Ixxx,    41 

Work  in  iron, 
xxxvi,  56  ;  xxxvi,  116  ;  xxxvi,  191 ;  xxxvi,  2G9  ;  xxx^^i,  188 ;  xxxvii,  246 

Fountain  of  Milan,  The  new cxiii,  308 

Fountains,  Artificial.     B.  Bevan i,    26 
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Fountains,  Illuniinated.     Henry  Morton Ixxxix,  358 

l\)urneyron's  Turhine,  at  St.  IJIasian,  France xliv,    73 

Fourth  State  of  Mattor.     W.  Crookes ex,  117 

Crookes'  Tubes  for  illustrating ex,  288 

Fowler's  clotli-cuttinji;  Machine.  Report  of  Committee  on  Science  and  the 

Arts  on cxiv,  308 

Fowls,  Tracheater  for  curing  Croup  in.    Patent,  June,  1832 xv,    40 

Fox's  dipping  magnetic-needle  Deflector xxii,  200 

Framing  a  double-ltattered  Post.    A.  P.  Boiler Ixxxiii,  130 

of  steam  Engines.    T.  I).  Stetson ix,    37 

D.  G.  Wells Ix,  281 

Frames  for  Pictures,  etc..  Ornamenting.    Patent,  March,  1829 vii,422 

Picture  and  otlier.     Putfiit,  Sep.,  1.S41 xxxiii,  349 

France  and  America,  Steam  mail  Packets  between  xxxi,    45 

England,  Wealth  of cvii,  373 

Arts  and  Manufactures  of xl,  133 

Census  of.     1851  and  185(3 Ixxi,  252 

Mints  of lix,  139 

Patent  Laws  of i,  221 

Progress  of  Manufactures  and  Arts  in ill,  200 

Francis' Dynamometer.     S.Webber xcv,  106 

Franklin  and  others,  Objections  to  electrical  Theory  of.    Robt.  Hare, 

xlv,  138 ;  xlv,  264 

Institute,  Address  to i,     1 

F.  Fraley xxx,  308 

Annual  Meetings  of.    See  Volume  of  Date  sought. 

Report.    See  Vohane  of  Date  next  subsequent  to 
that  sought. 

at  Penn  square,  Proposed  Site  for Ixxxiv,  291 

Award  of  the  Elliot-Cresson  gold  Medal  to  William  W. 

Griscom cxii,  477 

Building,  Plans  for  Alteration  of xcix,  319 

Committee  on  Science  and  the  Arts.     Report  on  the 

Metzler  and  Burrell  Lantern cxix,  332 

Committees,  Election  of.    See  Volume  of  Date  .nought. 

Drawing  School  of ii,  191 

Reports.      See  Volume  of  Date  next 
following. 

Hall,  Resolutions  concerning  new Ixxxvii,  285 

International  Electrical  Exhibition, 

cxvi,  221 ;  cxvii,  316  ;  cxviii,  160  ;  cxviii,  305 ;  cxviii, 

377 cxviii,  449 

International  Electrical  Exhibition.    Reports  Board  of 

Examiners  (see  iSupplements) cxix, 

International  Electrical  Exhibitions.    Reports  of  Ex- 
aminers    (see    Supplements    to    July,     September, 

October  and  November  Numbers) cxx, 

Library  Hail  on  Sundays,  Opening xcvii,  141 

List  of  Members  of .     Jan.,  1876. ci,    72 

Jan.,  1877 ciii,    72 

Jan.,  1880 cix,    72 

in  1845,  Donations  received  by xli,    72 

Masonic  Hall  for,  Report  on  Purchase  of xx,  380 
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Proceedings  of.     1847 xliv, 

1848 xlv,     xlv, 

1849 xlvii,    xlviii, 

Dec.  1849,  to  May,  1850. ..xhx, 

June  to  Nov.,  1850 1, 

Dec,  IsoO,  to  May,  1851 li, 

June  to  Nov.,  iss'l Hi, 

Dec,  1S51,  to  May,  1852.. ..liii, 

June  to  Nov.,  1852 liv, 

Dec,  1852,  to  May,  1853 Iv, 

tTune  to  Nov.,  1853 hi, 

Dec,  1853,  to  May,  1854.. .Mi, 
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FranMin  Institute,  Monthly  Proceedings  of.     June  to  Oct.,  1854 Iviii, 

Dec,  1854,  to  May,  1855. ...lix, 

June  to  Xov.,  1855 Ix, 

Dec,  1855,  to  May,  1856 Ixi, 

June  to  Oct.,  1«56 Ixii, 

Dec,  1856,  to  May.  1857...1xiii, 

June  to  Xov.,  1857 Ixiv, 

Dec,  1S57,  to  May,  1858.. ..Ixv, 

June  to  .Sept.,  1858 Ixvi, 

Dec,  1-58,  to  May,  1859..1x\ii, 

June  to  Xov.,  l>-.59 Ixviii, 

Dec,  1^59,  to  May,  18(50.. Ixix, 

June  to  Xov.,  1860 Ixx, 

Dec,  1.-^(30,  to  May,  1861... Ixxi, 

June  to  Xov..  186*1 Ixxii, 

Dec,  1861,  to  May,  lS62..1xxiii, 

June  to  Xov.,  1.''62 Ixxiv, 

Dec,  1.^62,  to  May,  1863..1xxv, 

June  to  Xov.,  1863 lxx^i, 

Dec,  1>63.  to  May,  1864..1xxvii, 

June  to  Xov.,  1864 Ixxviii, 

Dec,  1S64,  to  May,  1865..1xxLx, 

June  to  Xov.,  1865 Ixxx, 

Dec,  1865,  to  May,  1866..1xxxi, 

June  to  Xov.,  1866 Ixxxii, 

Dec,  1866,  to  Apr.,  1867, 

Ixxxiii, 

May  to  Oct.,  1867 Ixxxiv, 

X'ov.,  1S67,  to  April,  1868, 

Ixxxv, 

May  to  Oct.,  1868 Ixxvi, 

Xov.,  1868,  to  April,  1^69, 

Ixxxvii, 

May  to  Xov.,  1869 lxxx\iii, 

Dec,  1869,  to  April,  1870, 

Ixxxix, 

May  to  Oct.,  1870 xc, 

Xov.,  1870,  to  March,  1871..xci, 

Marcli  to  June,  1871 xcii, 

Sept.,  1871,  to  Jan.,  1872..xciii, 

Feb.  to  Sept.,  1872 xciv, 

Oct.,  1872,  to  Feb.,  1873.. ..xcv, 

March  to  Sept.,  1873 xcvi, 

Oct.,  1873,  to  May,  1874..xcvii, 

June  to  Xov.,  1874 xc\iii, 

Dec,  1.S74,  to  May,  1875..xcix, 

June  to  Xov.,  187.5 c, 

Dec,  1875,  to  May,  1876 ci, 

June  to  Xov.,  1876 cii, 

Dec,  1876,  to  May,  1877... ..ciii, 

June  to  Xov.,  1877 civ, 

Dec,  1877,  to  May,  1878 cv, 

June  to  Xov.,  1878 cvi, 

Dec,  1878,  to  May,  1879.. .cvii, 

June  to  Xov.,  1879 cviii, 

Dec,  1879,  to  May,  1880.. .cix, 

June  to  Xov.,  1880 ex, 

Dec,  1880,  to  May,  1881.. ..cxi, 

June  to  Xov.,  1881 cxii, 

Dec,  1881,  to  May,  1882...cxiii, 

June  to  Xov.,  1882 cxiv, 

Dec,  1882,  to  May,  1883. ..cxv, 

June  to  Xov.,  1883 cxvi, 

Dec,  1883,  to  May,  1884..cxvii, 

June  to  Xov.,  1884 cxviii, 

Dec,  1884,  to  May,  1885.. cxix, 
June  to  Xov.,  1885 cxx. 
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rianklin  Institute  Officers,  Election  of.    See  Volume  of  Bate  »o%igM. 
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rrogrcss  iuul  Future  of.     J.  W.  Xystrom xcviii,  385 
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Bilgram's  Gearing  for  metal  Planers cxv,  476 
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E.  Eogers cxviii,  387 

Eeport  of  special  Committee  on  the  prevention  of  Fires 

in  Theatres cxv,  428 

Eeport  on  Kappleye's  rheometric-governor  Burner. ..cxiv,  381 

Eise  and  Progress  of i,  (36;  i,  129 

Special  Conmiittee  on  the  Examination  of  steam  En- 
gineers  cxvi,  480 

Special  Committee  on  the  Pollution  of  the  Schuylkill 

Eiver cxiv,  12.5 

Eranklin's  Gold-fish lix,  407 

Letter  on  civil  Engineering xxxvii,  217 

Observations  on  IS.  E.  Storms,  Date  of.    A.  D.  Bache xyi,  300 

Fraunhofer,  Joseph,  and  his  Lenses  for  Telescopes viii,    96 

FraunhotVr's  Lines,  Theoretical  Explanation  of.    H.  Hartshorne cv,    38 

Frazer,  John  F.,  Obituary  Notice  of xcv,  211 

Resolutions  upon  Death  of xcv,  213 

Freezing  at  a  Depth  of  twenty-five  Feet,  Water Ixxxi,  .327 

by  means  of  Expansion  of  compressed  Air Ixxxi,  135 

Spray  of  Ether Ixxxi,  418 

Mixtures ci,  142 

Temperature  obtained  in xcviii,     5 

Point  of  Water  in  capillary  Tubes Ixviii,  .356 

Water  at  Depth  of  twenty-five  Feet Ixxxii,  101 

Certain  Conditions  of 1,  283 

with  hydric  Ether  and  sulphuric  Acid.    Eobt.  Hare xxiii,  465 

Freight  Diagrams,  Graphic cvii,  196 

French  Academy,  American  Laureates  of  the ex,    44 

Experiment  in  ship  Building cxiii,    67 

French's  spark  Arrester,  Report  on xxxiv,  396 

Freshets,  Telegraphic  Announcement  of cvii,  376 

Fresco  Painting,  The  Practice  of xxxv,  57;  xxxv,  126;  xxxv,  185 

Fresnel's  electric  Lamp Ixxxi,  135 

Frick's  Feed-alarm  for  steam  Boilers,  Eeport  on Ixii,  210 

Friction  and  Abrasion  of  the  Surfaces  of  Solids.    Geo.  Eennie, 

viii,  289  ;  viii,  388  ;  ix,  1 ;  ix,    73 

Bodies  in  Motion viii,  138 

Lubrication.     E.  H.  Thurston cix,    66 

Eesistance  of  Fluids.    Geo.  Eennie xiii,  271 

moving  Bodies xvi,  120 

Stress  on  Journals.    E.Tyler v,    56 

Balls  for  carriage  Wheels,  etc xxx,  414 

Compound,  Anti- xxiii,    45 

Device,  Anti- xcii,  363 

Diminution  of  sliding.     Bochet Ixvi,    76 

Furnace.    Patent,  November,  1833 xvii,  272 

Gripe.    De  Volson  Wood Ixxxiv,  101 

Heating  cold  Water  by Ixii,  139 

in  beam  and  direct  acting  steam  Engines,  Loss  by.     W.  Polcxxxv,  318 

carriage  Wheels,  etc.,  Reducing xxx,  414 

Machinery  diminished  by  Soap.stone.     E.  Bailey iv,  352 

marine  Eailway,  Criticism  upon  Eemarks  upon iii,  353 

Laws  of xiv,  285 
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Friction,  Macliinerj',  Anti- xxix,  265- 

Morin's  Experiments  on.    J.  F.  Frazer xxxv,  412 

Necessity  for  Experiments  upon.    E.  Morris Ixvi,  217 

of  the  Air  spinning  a  Top xxv,  193 

Axle  with  and  witliout  Unguents.    Geo.  Rennie ix,    72 

Cars  sliding  on  Eails  of  Kailroads.    Bocliet Ixxi,  310 

leatlier  Belts,  Coefficient  of Ixxii,  135 

on  iron  Pulleys.    Silas  W.  Holman cxx,  198 

Collar  in  hydraulic' Cylinders Ixxxii,  100 

lubricated  Journals,  Coefficients,  etc.,  of.    E.  H.  Thurston.. ..cvi,  289 

Water xlix,  199' 

in  Pipes,  Weisbach's  Formula  for Ixiii,  197 

wheels  of  Carnages,  Experiments  on ix,  351 

on  Axles,  Applying  Oil  to  lessen.    H.  Palmer vi,  115 

Eailroads.  Coefficient  of Ixxi,    94 

Thermo-electric  Phenomena,  Influence  of xl,  212 

Eelation  bet^Yeen  rolling  and  dragging.    W.  E.  Johnston ix,    57 

Eesearches  on  Heat  from.    Becquerel xxix,  317 

Eollers.     Patent x,  380  ;  Ixv,  ,346 

to  magnetic  Adhesion,  Eatio  of Ivii,  404 

upon  mechanical  Efficiency  of  Steam,  Influence.    Eankine.. .Ixxxii,  3^8 

Eailroads.    Minus  Ward ix,    46 

Frog,  An  elastic  combination xciv,  367 

Frost  Crystals,  Large cvii,  130 

Preserving  fruit  Trees  from i,  173;  Ixxiv,    53 

Protection  of  Plants  from Ixvi,  396 

Frosts,  Preserving  Fruit  from  late xxx,  198 

Fruit  from  late  Frosts,  Preserving xxx,  198 

Trees,  Fertilizing  Blossoms  of.    Geo.  Swaine vii,  173 

with  Sugar,  Method  of  preserving vii,  148 

without  Sugar,  Preserving.     T.  Saddington xvi,  136 

Fruitful  Grain,  A cxix,  424 

Fruits  and  Vegetables,  Eussian  Mode  of  preserving Ixxiii,  348 

Mode  of  preserving  fresh Ixvii,  119 

Fryer's  Apparatus  for  filling  locomotive  Tenders.    Jas.  Fenton Ixx,  344 

Fiichsine Ixix,  335 

Fucino,  Draining  of  Lake c\ii,  343 

Fucus,  Floating  Masses  of xxv,  .354 

Fuel  and  its  Use.    H.  Fritz cii,  156 

Apparatus  for  Experiments  on i,  256 

Artificial.     E.  F.  Loiseau xcvii.  Ill 

Bull  on.     Xotice , iii,  213 

Combining  and  applying.     Patent i,    89 

Composition  for.     Patent,  lsi9.\xh,  1H3s xxvii,    63 

consumed  by  Steamship  "Ericsson  "  in  a  transatlantic  Trip Ix,  264 

Efficiency  of  Furnaces  biu-ning  wet.    E.  H.  Thurston. 

xcviii,  397  ;  xcix,  49  ;  xcix,  120 

Experiments  with.     M.  Bull 1,  257:  v,  273 

for  burning  Bricks,  Artificial Ixiv,  139 

Locomotives,  Xew xciv,  153 

marine  Boilers,  Xew Ixxiii,  331 

Importance  of  the  Subject  of.    M.  Bull iii,    47 

in  Engines  with  single  and  doiible  Cylinders.  Consumption  of hii,  210 

Furnaces,  Economy  of \ xcviii,  339 

locomotive  Engines,  Consinnption  of.     E.  Woods xxxviii,  367 

Loss  of  Heat  in  ordinary  Apparatus  for  consuming i,  281 

-making  in  Europe,  Artificial.    E.  Grimshaw !. cviii,  145 

Manufacture  of  Carbolein xxxii,  422 

Mode  of  utilizing  Sulphides  as.    John  Hollowaj- cviii,  180 

Xotice  of,  Marcus  Bull  on ".. vii,  289 

Prevention  of  Smoke  and  Economy  of.    J.  J.  Stevens Ivii,  420 

Puddling,  heating  and  melting  with  pulverized xciv,  337 

Use  of  pulverized.     C.  E.  Button xci,  .377  ;  xcii,    17 

Steam  to  economize.     And.  Fyfe .xxiv,  343 

used  in  Paris  during  the  last  Siege xcii,  150 

"Value  of  Wood  for.    Peterson  (fe'Schoedler xxiii,    35 
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Fuel,  Waste  of xcv,  15.3 

Fulminating  Mercury.     A.  Chevalier xxx,  198 

Fulton,  Robert,  Historical  Anecdote  of.    Andr6  Michaux xlviii,    .37 

Funnel  for  smoky  Chimneys xxxix,  4()(> 

Fur,  Cleaning,  Machine  for.     ratent,  April,  1k;j1 xii,  134 

Graham's,  Keporton xix,  311 

Furfurol,  a  Vegcto-alkali xxxix,  354 

Furman's  steam  Trap Ixxxv,  32.5 

Furnace  Bars.    See  Grate  Bars. 

Makers  and  others,  A  Circular  for xciv,    8.5 

Furnace,  Blast,  banked  up  for  217  Days.    Sague c,    86 

Hearth,  Improved xxxviii,  203 

in  the  Manufacture  of  Iron,  The.    J.  L.  Smith xlii,  261 

Removal  of  a  "Bear  " cxi,  384 

Rachette,  at  Mulheim Ixxx,    71 

Furnaces,  Air ii,  -'J'^ 

Air-smelting.    White  &  Sowerby ii,  300 

and  Boilers  at  International  Exhibition  of  1S62 Ixxvi,    95 

Crucibles.     Patent xxvii,    65 

Blast.    Fate7it xxv,    .54 

J.  L.  Smith xHi,  197,  261 

Geo.  Thomson xxxvii,  118 

Alger's  new  Form  of Ixvi,    51 

and  pig  Iron.    J.G.  Beckton Ixxxi,    37 

and  Smelting,  Universal.    A.  L.  Fleury Ixxviii,  283 

Arrangement  of  the  Materials  in.     S.  II.  Blackwell Iv,  188,  243 

Blowing,  with  very  hot  Blast.    E.  A.  Cowper Ixxxi,    46 

Caustic  Lime  in.    Wm.  Truran lix,    89 

English  Construction  of Ixxxiii,    68 

for  iron  Smelting.    S.  W.  Roberts xxxiii,  29,  108 

Smelting  iron  Ore xxiv,  4.34 

with  Anthracite iv,  217 

Gases  from.  Application  of.    H.  L.  Damsel 1,  277,  39() ;  Ii,  204 

Use  of  the xlvi,  3.51 

Waste.     D.  Mushet Ii,  324,  421 

Infringement  of  Patent  for  Applying lii,  270 

Manipulation  of c,  157 

Minute  Globules  found  in  Flue-dust  of Ixxxiv,  225 

Repairing  Lining  of,  while  in  Operation c,  157 

Hot-blast  iron  Furnaces,  Theoiy  of     Bunsen  and  Playfair.xlviii,  1.36 

Use  of  caustic  Lime  in.    Levi  &  Schmidt Ii,  255 

Geo.  Pariy Ii,  327 

Value  of  gaseous  Escape  from.    P.  Budd 1,  396 

Waste  Gases  from.     D.  Mushet Ii,  324,421 

burning  wet  Fuel,  Efficiency  of.    R.  II.  Thurston..xcviil,  397  ;  xcix,  49,  120 

Charging,  Williams'  Apparatus  for Ixiv,  350 

Construction  of,  Improved.     Fatent xlii,  3.33 

Converting,  into  muffle  Furnaces xxix,    66 

Cupola,  and  blowing  Machines.     T.  Gill iii,  174 

McFarland's Ixxvi,  286 

Small,  Advantages  of.    T.  Gill iv,  141 

Economy  of  Fuel  in xcviii,  3:59 

Electric^ cxvi,  230 

for  smelting  Ores  and  Slags.     Fatent vii,  332 

welding  gun  Barrels xvii,    74 

Friction.     Fatent xvii,  272 

Gas.     Chas.  Schinz Ixi,  2m,  326 

for  organic  Analysis xliii,  140 

,  of  convenient  Form xci,  231 

Patent  blast.     J.  J.  Griffin Ixx,  97,  181 

Regenerative.    C.  W.  Siemens Ixxiv,  243 

Construction  of  Furnaces  for  high  Temperatures.    C.  W. 

Siemens Ixvi,    58 

Siemens' Ixxxi,  336 

Gas-flume,  Beaufume's Ixv,  274;  Ixvii,  129 

High cv,  351 

Hydrogen,  for  making  perfect  Glass xxxix,  135 
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Furnaces,  Iron xlii,  432  -j 

Patent xxxviii,  255 

Chemical  Changes  occurring  in xl,  28& 

Gases  evolved  from.    Bunsen  and  Playfair, 

xlvii,  268,  338,  387 ;  xlviii,  24,  136,  218 

Internal  Form  of.    H.  Fairbairn xlviii,  448 

Location  of .     H.  Fairbairn xlviii,  393 

Number  of,  in  Great  Britain xxxiv,  286 

Melting,  French  portable  and  oscillating.    K.  Grimshaw cviii,    48 

Perfect  combustion,  Gregory's ex,  355 

Portable.    Patent xxviii,  237 

Puddling.    Patent xvi,  113 

and  heating.  Improved.    J.  Lukens cviii,  392 

Hot  Air  and  Steam  in cvi,  282 

Mode  of  repairing Ixxxv,  372 

Rotarj' xc,  368;  xcii,  293;  xciii,    79 

Bank's , xciii,  290 

Pernot's xcviii,     9 

AiTTiengaud c,  89,  180 

Regulating  the  Heat  of,  by  means  of  Pyrometers.    J.  Mcy\veeny...vii,    13 

Reverberatory.    Patent. xxxviii,  117 

Mode  of  heating.    Patent xx,  106 

Rotating,  for  manufacturing  Iron Ixvii,  363 

Smelting,  for  anthracite  Coal.     Patents xx,  40  ;  xxv,    56 

Bonne's Ixxiii,  343 

Explosions  in xxxiii,  163 

Vapors  from xxxiv,  216 

Smokeless Ixiv,  138 

Stevens'  patent Ivi,  117 

(See  Smoke. ) 

Steam-boiler Ixv,   66 

John  Hopkins xxiv,  134 

Patents vii,  134;  xxvi,  418 

Baker's Iviii,  402 

Thos.  Wicksteed xlviii,  405 

Locomotive.    Z.  Colburn Ivii,  406 

Temperature-regulator  for Ixxiv,  336 

Water,  Tasker's  self-regulating,  Report  on lix,  417 

Whelpley  and  Storer's,  for  treating  Ores Ixxxiv,  122 

Wm.  H.  Wahl xciv,  201 

Wilson '. Ixxxiv,  219 

Wind  smelting ii,  161 

for  melting  Brass,  etc ii,  161 

See,  also,  Forge,  Heater. 

Fuse  and  Heavy  Guns,  The  electric cvi,  139 

Safety xxvii,  287,  358;  xxviii,  358 

Miners' xxv,    63 

Fiisel  Oil  from  Indian  Corn  and  Rye.    C.  M.  Wetherill Iv,  385 

Fuses  of  Shells,  The  Burning  of Ix,  354 

Fusible  Metal,  Wood's Ixxi,  418 

Fusing  refractoiy  Substances  with  Electricity xxx,  342 

Fusion  and  Volatilization  of  refractory  Bodies xlviii,  450 

Crucible  Furnace  fgr xviii,    71 

Relations  of,  to  molecular  Oscillation cviii,    66 

Fustic,  Dyeing  with.    E.  S.  George iii,  253 


Gadolinite  and  Samarskite,  The  new  Metals  from.    Delafontaine cix,  201 

Galena,  Transparency  of xc,  116 

Galle's  three  Comets xxix,  358 

Galhum  Battery cvii,  190 

Gallium,  Equivalent  of cvi,    65 

Prediction  of cix,  413 

GaUo-Roman  Harbor,  An  old civ,    11 

Tombs cxx,  164 
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Galloway's  iinproved  Steam-boilers liv,  106 

Galls  used  in  making  l)lack  Ink xxix,  378 

Galvanic  Action,  Gilding  Metals  by xxx,  343 

Agency,  Formation  of  Brass  by lix,  354 

and  magnetic  Forces  upon  iron  and  steel  Structures,  Effect  of. 

C.  M.  Cresson c,  340 

Apparat,us,  Crosse's.    W.  D.  Conybeare xxiii,  310 

Medical.    Patent,  July,  1833 xvii,    41 

Battery.    See  Batter//. 

Circuits,  EtTects  of  Heat  on ciii,  298 

Combination,  New.    W.  E.  Grove xxvii,    68 

on  chemical  Action,  Influence  of xxvii,  267 

[Combinations.    J.  F.  Daniell xxviii,  345 

Conductivity,  Ilelations  of  Fluidity  to cxvi,  467 

Currents  from  Zinc  and  Carbon  in  Water Ixv,    53 

Current,  Thermal  Theory  of cxi,  70;  cxv,  .'586 

Decomposition xxviii,  403 

Deposition,  Change  of  Volume  in cxv,  440 

Dilatation cviii,  109 

Electricity,  Copying  Medals  by.     Thos.  Spencer xxix,  250 

Engraving  by xxix,    62 

Thos.  Spencer xxx,  61,  410 

Insect  Life  produced  by xxvi,  428 

Stratification  of  Minerals  by xxvi,    69 

Gilding xxxv,    71 

Induction xxxvi,  344 

or  chemical  Action,  Experiment  on xxv,  410 

Pair,  Amalgam  of  Sodium  in  a xxxvi,  346 

Pile  of  great  Power,  New  secondary Ixx,    96 

Piles,  Concentric xxvi,  431 

Process  for  etching  Daguerreotype  Plates.    W.  R.  Grove xxxiii,  328 

Properties  of  metallic  Bodies.    Alfred  Smee xxx,    55 

Reaction xxx,    65 

Shock-multiplier.    N.  S.  Heineken xxv,  192 

Silvering liv,  138 

Soldering.    Eisner 1,  191 

Spark  from  a  long  Conductor.    Jos.  Henry xix,  169 

Trough,  Singular viii,  348 

Unit,  Siemens'.    F.  Kohlrausch xci,  349 

Galvanism,  Copying  Drawings  by Ixvii,  285 

for  curing  Diseases.    Patent,  March,  1834 xxviii,  182 

Galvanization  of  Metals,  Theory  of.    N.  Schonbein xxxiii.  111 

Galvanized  Iron xxvi,  195  ;  xxxvi,  144 

Galvanizing  Brass  and  Iron xxx,  399;  cxvii,  ,340 

Iron , xxxvii,  116 

and  Steel.     Patent,  December,  1837 xxvi,    52 

Metals xxviii,   35 

Galvanometer  Coil,  Modification  of  the Ixii,  138 

Improved.    Rob't  Hare xvii,  227 

New  lantern.    A.  M.  Mayer xciii,  421 

vertical  lantern.    G.  F.  Barker xcix,  431 

Thermoscope.    John  Locke xxv,  343 

Weygandt's,  Report  on '...Ix,  143 

Galvanoplastic  Copies,  Moulds  for Ixiv,  139 

Process  of  coating  copper  Plates.    Meidinger Ixix,    60 

Galvanoscope,  The  Telephone  as  a cv,  423 

Gamut  in  the  major  and  minor  Modes Ixxiii,  175,  2.32,  347 

of  Light.  ■  P.  E.  Chase civ,  148 

Gap  Mine  of  Lancaster  Co.,  Visit  to ,.- Ivii,    50 

Gardner  &  Gould  traction  street  Railway Ixv,  413 

fire  Extinguisher xciii,  220 

Garlic,  Converting  essential  Oil  of  Mustard  into  that  of.    Gerhardt xl,  121 

Separating,  from  Grain,  Machine  for.    Patent,  November,  1837.. xxvi,  192 

Garments  made  by  Felting.     Patent,  April,  1830 x,    25 

Cutting,  Report  on  Oliver's  System  of xxvii,    97 

Garnet,  Notice  of  three  Specimens  of.    Thos.  Elder xxv,  253 

Garonne  River,  Engineering  Works  on.    Baumgarten Ixxii,  23,    73 
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Garrett  &  Eastwick's  locomotive  Steam-engines,  Report  on xxii,  179 

Gary  Motor.     Henry  Morton cvii,  337 

Gas..  xxii,  285 

Action  of ,  on  prismatic  Spectrum xl,  279 

Analysis,  Proximate,  New  Process  in.     Henry  Wurtz xcix,  146,  218,  286 

and  caoutchouc  Tubes xciii,  si  ;  xcv,  29.5 

and  Electricitj-,  Light  and  Energy  of.     J.  T.  Sprague cviii,  187 

and  water  Cut-off,  Seal  &  Brooks' xcvi,  292 

Beliavior  of,  under  high  Pressure cxii,    74 

-bui'ner,  Buusen,  a  non-retreating ci,      8 

National  economic xliv,  131 

New  laboratory civ,  192 

Regulating  the  Heat  produced  by  a]     Alex.  Kemp .1,  336. 

-burners,  Ai'rangement  for xlv,  284 

Improved.     Paterd lix,  133 

Lamp  and.     Patent xliv,  192 

New  System  of Iviii,  404 

Siemens'  regenerative.    Ronaldson cxviii,  298 

Steatite Ixvii,  12.5 

Coal-.    Thomas  Thomson xxxix,  127 

Carburation  of Ixxiii,  193 

Experiments  on.     H.  Lethebj' Ixxiii,  195;  Ixxx,  414 

Detection  of  bi-sulphide  of  Carbon  in.     E.  Herzog Ixxii,  206 

of  different  Qualities,  Heating  Power  of.    W.  Wallace cix,  194 

Igniting  Point  of.    E.  Frankland Ixxiv,    90 

Influence  of ,  upon  Vegetation xciv,  226 

Intense  Heat  from Ixxxi,  333 

Coal-gas  Engineering.     Robt.  Briggs cv,  217,  417;  cvii,  128;  ex,  233 

Combustion  of,  for  economic  Purposes.    Letheby Ixxxii,  205,  242,  331 

Compressing  into  portable  Reservoh-s,  Apparatus  for iv,  368 

Condensation  of vi,  246 

Condensers,  Coating  for  the  Pipes  of xxi,    92 

Cooking  by xxi,  141;  xlil,  360;  Ivi,  42  ;  Iviii,  121 

Apparatus  for.    P.  O.  Connor xxx,  134 

Engines.     See  Engines,  Gas. 

Exhauster  for  Cupolas,  etc.,  Jones's xhi,  128 

Existence  of  Matter  in  a  State  beyond  that  of ex,  117 

Flow  of.  through  Pipes lix,  42,  121 

-flume  Furnace,  Beaufume's Ixv,  274;  Ixvii,  129 

for  heating  Purposes,  Use  of.     John  Robinson xxix,  198 

for  the  oxy-hydrogen  Apparatus,  Modes  of  storing Ixxxiii,  282,  3.54 

Forge,  New.." xxi,  250;  xcii,  .303 

Chas.  Schinz Ixi,  269,  326 

Furnace,  Blast.    J.  J.  GrifiBn Ixx,  97,  181 

for  organic  Analysis x%iii,  140 

of  convenient  Form xci,  231 

Regenerative.    C.  W.  Siemens Ixvi,  58;  Ixxiv,  243 

Siemens' Ixxxi,  336 

Generating  Apparatus Ixxi,    35 

Patents v,  13,  15;  xi^  396 ;  xii,  188,  189 

Automatic xciv,  372 

Chandor's Ixxii,  114 

Coke-,  Efficiency  of cvii,  397 

Improved ~. Ixvi,    44 

Portable,  Stratton's Iv,  399 

Taylor's iv,  361 

-holder  for  Lime-light civ,  102 

with  flat  Top,  Single  hft.    R.  Briggs ci,  113 

-holders Ixxxiii,  284 

Hydroluminous xxxvii,  200 

Illuminating,  Earthen  Retortfor xxii,  407 

Generating  and  purifying vi,  245 

in  India Ixxxiv,  150 

Injurious  Effects  of cxvii,  356 

Manufacturing  from  bituminous  Schist xxx,  335 

from  Water.    Jobard xliii,    52 

New  Material  for.    Patent,  June,  1827 iv,  287 
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Gas,  Illuminating,  Organic  Analysis  by.     C.  M.  Wetheiill Iviii,  107,  184,  274 

Pinkus's  improved ■,.  '  r"*: 

Reguhitinn  Flow  of.     Fotcd,  March,  1854 ix,  130 

TolniTcasc  the  Power  of.   ....^. "  In' T44 

Use  of  IIv»Iro!ven  for.     llobt.  Hare -^l'   .  i** 

Use  of,  in  makin<i  Steel.     Gruner 'xxn,  -J^J 

in  Metallurgy ,'  .r.^, 

into  Fuel,  Converting r^'Z^iiZ^^Z^xxviii;    70 

"''Associati^inof'theUniuJaState^ >^.  366 

Effect  of  Carbonic  Acid  on.    Stimpson xci,    u* 

Engineering.    K.  Briggs --cv,  ^i--^ 

Newly-invented plifi'  u- 

Regenerative  System  tor  ^vii  ,  .>-*.. 

vs.  Electric  Light •;;';!'  ;-'-^ 

-lighter.  Patent.    A.  Wilson ixv^iV'MiVKx^v'  ^'l 

Cheniistryof.    Letheby......... l^^x' '    37 

Improvements  in.    Thos.  Gill j^^^-  .^-^ 

in  Mines • •.■•••■ ivvii'  ~\i.o 

in  Philadelphia,  Remonstrance  against --ixm  >  1^^^ 

Simultaneous Ivi' ^'1'' 

Suggestion  iii •  -7;^":";  vf;"?:;^;; ■":>:.■  V "  "^ 
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(See  Bhimination,  Artificial ;  Lighting,  etc.)  ... 

ing,  by  Electricity xcvii,  292  ;  cxm,  390 

Vilson's  Mode  of,  Report  on Ixx,  137 

Railroad  Trains  with.     Kitson i^|i'  -'J'* 

-lights,  Flickering  of.  Injurious  Effects  of — '.x,  -^o 

in  London V'  '  '^r-r. 

Regulating  Apparatus  for.... v,--/-'; v  ^fi^ 

Inflammable,  Preparing  and  purifynig.    Patent ■•  v,  obo 

Manufacture  of,  by  a  new  Process.... r.V  ••••V"  •■;■";,■ '"i^Vrfp'Vivsi.T  Vil 

from  bog-head  Coal  (Hydrocarbon  coal  Gas. )    And.  Fyfcln ,  o47,  3J9 

from  Soapsuds.    F.  Boudet Hv' 97? 

from  Wood nv,  ^n 

Improvements  in  the  .  ...  ...  .,„c.  ^-n,- 

xi  389  ;  xii,  349;  xiv,  336;  xvi,  331;  xviii,  44;  xxui,  136,  xli\, 

352  ;  xlvii,  186  ;  liii,  130 ;  Ixi,  2.5  ;  Ixvi,  400   xcv,  066 

Oil  and,  from  vegetable  Substances.    Patent -"i  x,  ^4/ 

Manufacturing  and  transmitting.     Patent:............    ;--"';ViV7  i«n'  ">fii 

Measurements'and  Meters,National  Standards  of.  Glover.lxxxn.llJOSO,  261 

Melting  Zmc  by. ■.■■■.■.■.■.■..■■.■.■....xix',  337 

Meters.    Patent. wvii  '>xa 

Cry.  s^ciegg ::;:^x^:i9^ 

Defries ..'  y. 

New  Plan  for  filling ^^^J'  J'^* 

NalSSt^^nS^nl^dlieating  Fu^^^ 

Puddling  with -•••••• •■•"•'  „,/> 

The  Spontaneous  Gas  Company.    Notice xxxi'  ^^o 

Utilization  of Ixxii'  117 

New  Discovery  in W"". ^ V ivvi'  iT-i 

Permanent,  Dynamical  Effects  of  Heat  on  a.     Bourget Ixxi,  IM 

Mayer's  Nipples,  Report  on •^^-^'  ^^^ 

Pipes,  Copper  for. ■.■.■■.■.V.Tviii',  405 

Leakage  of •• cviii,  278 

Portable ^ci      9 

Press,  New  hydrostatic ',   •'  «no 

-pressure  Regulator  for  Laboratories i v  %6 

Propelling  Apparatus  for '  * 

Purification  of,  ^  ^^...  ^^^^  ^^.^^  ^^.^  ^^^^..._  ^^^,  ^^^^  ^^.  ,^^^  ,1,^,  212 

J.  F.  Ledsham ^^' V^'  000 

W.  Matthews ■ Vvvv  t^'o 

by  Oxide  of  Iron.    Geo.  Anderson ^-i „  qqt 

Sulphate  of  Iron  for v xiv,  ^»< 
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Gas  Purifier xlvi,  40^ 

Kegulator Ixxx,  353 

Cooper's Ixxxi,  283 

Hoard's,  Report  on Ixii,  214 

Leffing well's Ixxxiii,    66 

Retorts.     Patents xxix,  305  ;  xliii,    46 

Cellular,  Report  on  C.  M.  Cresson's Ixiv,  141 

Charging  and  discharging,  Machinery  for.     T.  F.  Rowland.xcvi,  106 

drawing  by  Machinerj' xcvi,    80^ 

Earthen xxii,  407 

Fire-brick.    J.  E.  Clift Iv,  llg 

Mode  of  preventing  rapid  destruction  of Ixvi,  118- 

Mode  of  working.    Wm.  Barnett xxix,  128 

of  Clay li,  425 

Roasting  by Ivi,    42 

Statistics  of,  used  in  England  and  Wales xlvi,  214  ;  1,  282  ;  li,  425 

Stove.     (See  Utove. ) 

Sulphur  in Ixxii,  47  ;  xcii,  153 

Alfred  Kitt Ixxil,  112 

-supply  from  Works  without  a  Gas-holder.    Servier ciii,  188 

Testing  of.  Chemical  and  photometrical.    W.  B.  Rogers.  Ixxix,  126 

Tubes,  Taie-telling evi,    64 

vs.  Electricity ci,  29a 

Water-,  Resin  and.    Andrew  Fyfe 1,  271,  319,  411 

Wells,  American xcv,  368 

Wood-,  Manufacture  of liv,  271 

Report  of  Experiments  on  the  Value  of.    Gibbs  &  Genth..  Ixiv,  126 

Workmen's  Institution  of  Glasgow.    Bannatyne i,    35 

Works  Engineering.    Robt.  Briggs, 

c,  242,  324 ;  ci,  113,  297 ;  cii,  32,  100,  194,  268,  335 

Experimental xciii,  248 

in  Gieat  Britain,  Statistics  of liii,  397 

in  London,  Removal  of Ixxxviii,  295 

of  Philadelphia,  Annual  Reports  of  Engineer, 

xxxi,  231 ;  li,  2s8  ;  liii,  385;  Ivii,  235;  Ixiii, 

309;  Ixv,  2.30 Ixx,    13 

Annual  Report  of  the  Trustees,  1S57 Ixv,  229 

Examination  of  the  Gas  of  the.    C.  M.  Wetherill Iviii,    35 

Statistics  of  the Iv,  207 

Use  of  gas  Tar  in iii,'141 

Waste  Products  of Ixxiv,    94 

Gaseous  and  liquid  States  of  Matter,  Continuity  of xc,  293 

Gases,  Absorption  and  dialytic  Separation  of.    T.  Graham. Ixxxii,  418;  Ixxxiii,    39 

of ,  by  Water.    G.  W.  Baird xciii,    61 

W.  H.  Goode xxv,  168 

by  Charcoal.    A.  R.  Leeds Ixxxv,  422 

and  Explosions  in  coal  Mines.    De  La  Reche  &  Plaj^air xliii,  347,  427 

Liquids  under  varying  Pressures  and  Temperatures,  Physical 

Properties  of.    Andrews c,  198 

Combustibility  of.  Limit  of cvi,    67 

Compound,  Effect  of  high  Heat  on '. Ixxxii,  212^ 

Compressed  incandescent,  Action  of ciii,  373 

Compressibility  of xc,    81 

at  high  Pressures cvii,  344 

Laws  of  the.    Avogadro Iv,    44 

Variation  in  the ex,    60 

Compression  of  a  Mixture  of cix,  420 

Condensation  of .    M.  Faraday xxxix,  415 

Jamin  &  Bertrand Ivi,  405 

Patent,  April,  1829 7. ix,  176 

by  porous  Bodies Ivii,  271 

Condensed,  Force  of  Tension  of  some.    Bunsen xxxiii,  70  ;  xxxix,  356 

Conduction  of  Heat  bj- ciii  302 

G.  Magnus Ixxii,  130 

Density  of ,  Determination  of.     Regnault xlv,  356 

Diathermancy  of Ixxii,   57 
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Oas,  Diffiisibility  of,  through  porous  Substances Ixxx,  283 

Dilfusioii  of cv,  272 

Graham's  Law  of Ixxxi,  111 

lUustratiiii; xciii,  .'568 

Workiutiic cvi,  281 

Dilatation  of.     RcKnault xlv,  278 

dissolved  in  Cast-iron Ixxxi,    48 

Efflux  of,  under  Pressure.     Clias.  Hood xxxvii,  223 

Eleetric  Discharge  in cix,  175;  cxi,  311 

evolved  from  iron  Furnaces xi,  209 

Bunsen  and  Playfair.xlvii,  2G8,  ;W8, 387  ;  xlviii,  24, 13i>,  218 

Application  of.     11.  L.  Dani.sel 1,  277,  31i6  ;  li,  204 

Use  of  the xlvi,  3.51  ;  cv,  20.5 

Waste.     D.  Mushet li,  .324,  421 

Infringement  of  Patsnt  for  applying Hi,  270 

Locomotive  Furnaces,  Analysis  <)f....: Ivi,  304 

from  Liquids,  Apparatus  for  collecting.     A.  Robertson vi,    (!8 

rendering  Tanks,  Treatment  of  tank  Offal  and.     Miller xcix,  350 

the  Eartli,  Instruments  for  determining  tlie xxix,    64 

Heat  Conduction  in cii,  302 

held  in  Sohition  by  sea  Water xli,  143 

in  Mines,  Explosive,  Apparatus  for  Detection  of Ixxxi,  329 

Steel cxviii,  2.39 

Interference  of.    Chas.  Henry xxiii,    63 

Liquefaction  of cv,  207,  279 

and  Solidification  of.     M.Faraday xxxix,  350 

Callietet's  Apparatus  for cv,  187 

Magnetic  and  diauiagnetic  Condition  of li,    60 

Mechanical  Theory  of,  Avogadro's  Law  deduced  from Ixxxix,  353 

Measurement  of,  in  Analysis.    Williamson  &  Russell Ixvi,  400 

Molecular  Mobility  of.    T.  Graham Ixxviii,  loi 

New  Property  of xl,  277 

Occluded  in  Coal xciii,    87 

Occlusion  of,  in  Alununium  and  Magnesium ex,  212 

by  Metals Ixxxvi,    79 

Producing  several.  New  Apparatus  for Ixxvii,    62 

Reactions  of,  upon  Solutions.     A.  R.  Leeds .Ixxxv,  415 

Relation  of,  to  Volume,  Pressure,  and  Temperature ex,    62 

Specific  Heat  of Iviii,  115 

Heats  of.    V.  Regnault Ivi,    26 

Spectra  of,  Influence  of  Pressure  upon  the xcv,  119 

Tension  of,  evolved  from  solid  Compounds Ixxxix,  302 

Theory  of,  new cxv,  467 

Viscosity  of cxiii,  466 

or  mternal  Friction  of Ixxxii,  420 

See,  also,  Vapors  and  Fluuh,  Elastic. 

Gasometer  for  accurate  Measurements.    A.  R.  Leeds Ixxxv,  284 

Full-grown Ivi,    .56 

Itinerant.    Patent v,  317 

Gassiot's  electric  Star xci,  226 

Gastric  Fluid,  Acidity  of  the •. civ,    15 

Juice,  Free  Acids  in  the cv,  130 

Gatchell's  hydraulic  Ram,  Report  on Iv,  428 

lightning  Rod,  Report  on Iviii,    (JS 

and  Points,  Report  on Ixvi,  215" 

Gate,  McCarty's  suspended  Lock-,  Report  on xli,    23 

Water,  for  canal  Reservoirs.    S.  H.  Long iii,  350 

Gates  and  Roofs,  Corrugated-iron xvi,    43 

"Bear  Trap"  Sluice.     Ell  wood  Morris xxxii,  361 

Park.     Patent,  May,  182() iii,  ,308 

Suspension v,  265 

Gauge-cock  for  Boilers,  Tyler's  shifting.  Report  on xix,  178 

Wiistle Ixxxiii,  295 

for  standing  Casks,  Ilennekys xv,  413 

-pipe  for  nu'asuring  P'low  ot'  Water xlv,  401 

System,  Standard.     George  M.  Bond cxv,  330 

T^ubes,  Glass,  Accuracy  of ex,  216 
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Gauges  and  other  steam-engineeiiiig  Instruments.    A.  Budenburg Ixxx,    91 

Safety-valves,  Keport  on Ixxxiv,  341> 

Scales,  Hodges Ixvi,  209 

Bisecting,  Palmer's ; vi,  119 

Electric  pendulum Ixxxiii,  374 

Mercuiy,  Fouling  of Ixxxiii,  152 

Pressure,  Beaumont's  hollow  cone  disk lix,  412 

Bourdon's  patent lii,  234  ;  liii,  102 

J.  D.  Van  Buren,  Jr Ixxx,  365  ;  Ixxxi,  219 

J.  T.  Hawkins Ixxxi,  73,  361 

Deep-sea,  Johnson's Ixxiii,  367,  Ixxvi,  182 

for  Guns xciii,  372 

Gas,  at  Philadelphia  Gas  Works Ixxvii,  142 

Hydraulic Ixxxiv,  10t> 

Improved xlix,    12 

Shaw's'reservoir xcvii,  153 

Standard,  at  Smithsonian  Institution,  Immense xcviii,  206 

to  register  54,000  Pounds,  Sliaw's c,    88 

Kailroad,  Evidence  before  Roval  Commissioners  on, 

xlii,  225,  299,  361 ;  xliii,  9,  85,  157 

History  of  the xlii,  298 

Rapid  cliange  of Ixxxviii,  148 

Reason  for  adopting  the  usual xliii,    15 

Report  of  British  Commissioners xli,  310 

Uniformity  of xl,  164 

Rain xxx,  195 

Sheet-metal  and  Wire.    C.  Holtzapffel xliv,  116,  204 

Decimal.    R.  Briggs civ,  407 

Browne  and  Sharpe's Ixxxv,  145 

Pocket Ixxxvii,     9 

Steam xlv,  28.^ 

and  Vacuum,  Report  on  Stillmau's  engine  Counter  and xlvii,  207 

Water,  Grimes',  Report  on lii,  285 

AVater-pressure Ixxviii,  289 

Edson  automatic  registering xcii,  294 

New.    Geo.  Stephenson xlv,    23 

Raub's,  Report  on xxii,  181 

Schaeffer's Ix,  202 

Time  and  pressure  recording,  Edson's... ci,  222 

Water Ixxiii,  134 

Combined  water  Indicator  and Ixxxv,  296 

Dilks' li,  429 

Report  on ....Iv,  283 

for  high-pressure  Steam-boilers.    A.  C.Jones xxv,    94 

Leblanc's Ixxviii,  105 

Magnetic lix,  355  ;  Ixi,  210  ;  Ixxi,    36 

Faber's,  Report  on li,  215 

Wootten's  improved Ixvii,  403 

Wire,  Decimal.    Robt.  Briggs cix,  382 

Standard ^. Ixxxvi,  293;  cv,  103 

Brown  &  Sharpe's  American Ixix,  392 

Gauging  and  measuring  Implements.    J.  Richards cvii,  172 

Discussion  upon cvii,  213 

Casks,  etc..  Convenient  Method  of xiv.  356 

Water  by  triangular  Xotches.    J.  Thomson Ixxiii,    91 

Jas.  Thomas Ixxv,  369 

W.  Yeates Ixxvi,    68 

Gear  Cutters,  Constructing  index  Plates  for.    J.  E.  Sweet cviii,  106 

Goodwin's xc,  145 

Wheels,  Cog -Wheels,  etc.    See  Wheels. 

Gearing  Chain,  Improved xi,  1.36 

for  Machinery,  Xew  System  of.    Laboulaye Iviii,  191 

Metal-planers,  Hugo  Bilgram's  Improvement  in cxv,  476 

Strength  of.    Wm.  Harkness ex,  143 

Gears,  Teeth  of  internal.    A.  K  Mansfield ciii,    17 

Geary's  patent  Coal xxviii,  265 
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Geisslci-  Tubes Ixxix,  214  ;  Ixxx,  2S5;  Ixxxi 

Discharges  of fvi 

Intensity  of  Current  in cxviii 

Oelatine Ixxix 

and  Gum,  Treatment  of Ixxxiv 

Explosive,  Spontaneous  Decomposition  of cxix 

Extraction  and  Decolorization  of.     Booth  &  Boye xxxiii 

from  JJones,  ^Ial<ini^.     Patent xiv 

marine  Plants Ixxxii 

Magic-lantern  Pictures  on Ixxxix 

Paper,  Coloring  Light  with lix 

Preparing.     Patent,  March,  18o9 xxx 

Prints,  Transp-arent Ixxxv 

Transparent  sheet Ixxxvi 

Gems  and  otlier  Minerals,  Artificial  Production Ixv 

'Generation,  Experimental  Observation  on  equivocal.    F.  Schultze xxvi 

Spontaneous Ixxxix,  297  ;  cix 

Genesis,  A  new cxv 

Genet's  replies  to  the  Editor  concerning  "Upward  Force  of  Fluids," 

iii,  3.3  ;  iv,  170  ;  v 

Genius,  The  Eeward  of Ixxxvi 

■Genoa Ixxxiv 

Geodesic  Accuracy cv 

Geodesy,  Treatise  on.     L.  B.  Francteur, 

xxxi,  309;  xxxi,  3G9  ;  xxxii,  15;  xxxii,  145;  xxxii,  217;  xxxii 

Geodetic  Arc,  The  longest ex! 

Observations  by  Night ciV; 

Triangles,  Compen.sation  of cxii 

Geography  and  Geology  of  North  America,  Physical.    EL.  D.  Rogers, 

Ixiii,  224  ;  Ixiii,  319  ;  Ixiii 

<jeological  Forces,  Unity  of cviii 

Processes cvi 

Progress civ 

Relations  of  the  Atmosphere evil 

Research  and  Chemistry xlvi 

Specimens  found  on  Great  Western  Railroad xxxi 

Survey  in  Pennsylvania.... xcv 

of  Pennsylvania.     J.  P.  Lesley xcv,  194;  xcvii 

Surveys  in  Kentucky  in  1856  and  '57 Ixvi 

Geologists,  Association  of  American xxix 

Geology,  Alluvial  Formations  of  English  Coast liii 

and  Mining,  The  U.  S.  Cabinet  of  practical Ixxxviii 

physical  Geography  of  North  America.    H.  D.  Rogers, 

Ixiii,  224  ;  Ixiii,  319  ;  Ixiii 

Lectiu-es  on.    K.  C.  Von  Leonard xxvii 

Microscopic .xxix 

Murcliison's  Silurian  System xxix 

Museum  of  economic xxiv 

of  Brittany xxv 

Chester  county,  Penna.,  Tlieo.  D.  Rand's  Criticism  of  Vol.  C4, 

cxvi 
Valley  and  Vicinity,  etc.    Discussion  thereon  between 

T.  D.  Rand  and  Persifor  Frazer cxvii 

Philadelphia,  The.    H.  Carvill  Lewis cxv 

tlie  Moon.    T.  R.  Robinson xxix 

Physiographic  and  dynamical.     R.  Owen xcii 

Review  of  Featherstouhangh's  Report  on xxi,  109;  xxi 

with  the  Arts,  Connection  of xxix 

Revelation,  Agreement  of xxiv 

Geometrical  Solution  of  electrical  Problems.    E.'C.  Pickering xcvi 

Geometry  Models,  Descriptive.    S.  E.  Warren xcvii 

Geoselen'ean Ixxxi,  212;  Ixxxvi 

German  Railroad xxiii 

-silver.  Mode  of  analysing.    J.  C.  Booth xxiii 

Packfond,  Argenton  or  Electrum viii 

Germans,  Temple  dedicated  to  eminent xxvi 
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Germany,  Industrial  Protlucts  of Ixxxvii,  397 

Internal  Improvements  in.    De  Gerstner xxxi,  247 

Manufactures  in.    R.  W.  Rawsou xxviii,  197 

Railroads  in xxxii,  368 

Germination,  Effect  of  Iodine  upon xi,  215 

of  Seeds,  Promotion  of.     J.  Bowie xxiii,  147 

Geyser  Well,  The  Kane.    C.  A.  Ashburner c\iii,  347 

Geysers  in  Iceland Ivi,  402 

Ghost  Illusion,  Pepper's Ixxvi,  353;  Ixxvii,  418 

Giant  Powder,  An  improved xcvi,  156 

Gibraltar,  Current  through  Straits  of ....xxi,  142 

Straits,  Tunnel  under  the xciv,  348 

Giffard  Injector.    See  Injector. 

Giffard's  automatic  Injector.    See  Injector. 

cold-air  Engine ci,  144r 

ice  Machine ci,  144 

Success  with  a  Balloon evii,  132 

Gigantic  Algfe cxiii,    70 

Gilbert's  fire-proof  Ceilings Ixxxiv,  36S 

Gilding iv,  268;  v,  33  ;  v,  163;  v,  234 

and  silvering  by  Immersion.    Levol xxxvi,  142  ;  xxxvii,  214 

Glass.     J.  Liebig Ixii,  318 

by  electro-chemical  Method.    A.  De  La  Rive xxxv,  272 

Immersion xxix,  285 

Mercury  and  Electro-gilding xliv,  211 

the  moist  Process  applied  to  Engraving.     De  La  Rive xxxii,    71 

Copper,  Brass,  etc.     Potent xxiv,  131;  xxvii,  245 

Decorating,  etc.,  on  Brass.    Patent, xiii,  257 

in  burnished  Gold iv,  339 

India,  Silvering  or.    John  Robinson 1,    56 

Oil iv,  268 

Iron xcv,  210;  xcvi,  156 

Machine Ixxix,  139 

Metals  by  galvanic  Action xxx,  .343 

Silvering  and  Platinating,  Electric Ixiii,  265 

Tinning..... i,  246;  i,  306  ;  ii,    60 

textile  Fabrics Ixviii,  351 

the  Wheels  of  Watches,  etc xlvi,  137 

-water.     D'Aicet iv,  388 

woven  Fabrics.    Patent,  Feb.,  1829 xiii,  243 

Gillotype  engra\ing  Process ex,  136 

Gilt  Articles';  Test  for Ixxxii,  284 

Frames,  Cleansing xv,  127 

Gimlet,  An  improved Ixxxiv,  329 

"Gipsy  Queen,"  Explosion  of  steam  Pipe  of xxxix,  308 

Girard  College.    N.  Biddle xvi,  150;  xvi,  228 

for  Orphans.     Thos.  U.  Walter xxv,  354 

on  Education  in  Europe,  Report  to  Trustees  of xxlx,    37 

Report  of  Architect  of.    Thos.  U.  Walter xx\ii,  167 

Report  to  Building  Committee  of.    Thos.  U.  Walter xxvl,    27 

Girder  and  fire-proof  Flooring,  Phillip's  patent Ixxxi,  228 

Arch  truss.     S.  W.  Robinson Ixxvii,  361 

Computation  of  the  Moment  of  Inertia  of  a.     Briggs  &  D'Auria..cviii,    73 

Hydrostatic Ixxix,  397 

Minimum  Material  in  a  trussed.    Wm.  Ronton Ixxx,    73 

New  truss xlvii,    16 

Residts  obtained  in  testing  an  iron.     B.  Severson Mi,  273 

Work,  Uniform  Stress  in.    C.  Reilly Ixxx,    83 

Girders viii,  284 

and  draw  Spans,  Continuous.     A.  J.  DuBois cii,  17;  cii,  105 

cast-iron  Transoms,  Wrought-ii"on xxxvii,  373 

Roofs,  Form ulfe  for  Strains  on.     A.  A.  Langley Ixxxii,    17 

suspension  Chains,  Combining.    P.  W.  Barlow.... Ixv,  301 ;  Ixv,  361 

Tubes,  Relative  Proportions  of  Webs  of  iron ixi,  365 

Beams,  etc.,  Improvements  in  iron.    Patent,  March,  1848 xlvli,  297 
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Girders,  Cast-iron,  Strength  of • ••^Ij.  1^2 

J.  G.  Lymle Ixix,  -61 

Compound  or  trussed  cast-iron  Girders  or  Beams.    W.  Fairbairn, 

Ivni,  227,  300 

Construction  of,  Economic.    R.  II.,Bow, 

Ixxiv,  82.  I'M  22!),  SI 2,  .".79  ;  Ixxv,  16,  T.i,  15.3,  310 

Continuous,  Moments  and  Reactions  of.     M.  Merriman xcix,  206,  255 

Deflected,  Shearing  Strains  of.     II.  Cox Ixxm,  222 

Depth  of.  Value  of  the,  in  tlie  common  Formula Ixxv,    22 

Iron ^''^'  '^^^ 

Deflection  of •''^'x.  3?^ 

Lattice Ixxn,    15 

Wroujiht-iron,  Construction  of.    Cargill, 

Ixxvi,  3,  82,  165,  225,  298,  375 ;  Ixxvu,  11,    73 

Open-work.    R  H.  Bow Ix,  415 

Parallel,  Economic  Angles  in Ixxui,  29.  ;  Ixxiv,  21,    81 

Phillips'  patent \\xxn,    92 

Plate   Wrought-iron,  Strength  of.    E.  W.  larn.... Ivu,    ,>H 

Railroad,  Dynamical  Deflection  and  Strain  of.    H.  Cox xlvn,  r.i,  14o 

Large ,-''•''' ^^u 

Straight,  Single  and  continuous.     F.  Campin 'x^?.Y»    2 

Trussed  and'plain,  Strength  of.     Ellwood  Morris xxxui,  361 

General  Problem  of.    De  Volson  Wood, 

Ixxviii,  230,  306,  375  ;  Ixxix,  97,  308  ;  Ixxx,      3 

of  one-arched  Chord.    S.  W.  Robinson Ixxix,  164 

Trussing,  Method  of.     A.  Ainger xiv,  113 

Tubular,  of  the  Britannia  Bridge,  Deterioration  of cvi,  138 

Wrought-iron,  Effect  of  Vibrations,  etc.,  on.    Wni.  Fairban-n, 

Ixxvii,  301  ;  Ixxix,    16 

for  Bridges xlvii,      1 

See  Benihs,  Brulf/es,  Rafters.  Htruts,  Tniss,  etc. 

Gjers'  Improvements  in  making  Iron  and  Steel cvni,  118 

Glaciers,  Descent  of.     H.  Moseley 'xi,  -ll 

Ice  of,  Bending  of ^ -•' ?n4 

in  the  Maritime  Alps cvni,  107 

Mechanism  of  the  Motion  of xxv,  3o.j 

Motion  of x^^>:i'^22 

Perioi lie  Variations  of *:^"!'  -^i 

Gland  and  Nut  for  screw-stop  Valves,  Combined ixvi,  35o 

Glasgow  Gas-workmen's  Institution.    Bannatyne :-i,    f-J 

Glass,  Action  of  high-pressure  Steam  on -....xix,  ^-i 

Sulphate  of  Ammonia  upon xxvi,  .iii 

Water  upon.    T.  Griffiths I'l'  ^24 

Ancient,  Comnosition  of <-Xl'  ^-'^ 

Toughened ^••' S? 

Antiquity  of '!>  -*4 

as  applied  to  Architecture.    Thos.  U.  Walter xxxi,  2bb 

Balance-springs  for  Chronometers.    Arnold  &  Dent xxin,  142 

Basaltic > 

Bending,  Blowing"  etc.    "Michael  Faraday vi,  92,  145,  217  301,  361 

Blowin?   .^ * 1^^"^'    ^^ 

feof::::::::: ^^-^4,327 

and  Cutting •"-  242 

Machine  for ^'X'  I'J, 

Mechanical ^""V' izt 

Bone- ^.'.^''  2'9 

Casting,  and  planing  Iron '''!'  207 

Cement  for ...cxyi,  _^5 

Brass  and '^^'^'-X' ^'^O 

China  and ^^1!'  28H 

Cementing  to  Metal,  New  Mode  of ....cvu,  l.iJ 

Coating  of  Platinum  on,  Porcelain,  Glass,  etc Ixxxix,  .360 

Cleaning,  Mode  of •.■-"••.• ■■■■or,V^^'''^'lla 

Cloth    .;.! xxiv,  154;  xxvn,359;  xxx,  286 

Coloration  of 1^^^'  J*^ 

Colored ^l-  2»7 
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Glass,  Colored,  Use  of,  to  assist  View  in  Fogs.     Luvini xhiii,  158 

Corapositiou  and  specific  Gravity  of xvii,  355;  xxi,    66 

Compressed,  Siemens' civ,  12G 

containing  AVater Ixxxvi,  370 

Crystals  contained  in.     Lej'dolt liv,  12:; 

Cutting,  Diamonds  for xiv,  356 

New  Method  of cxv,  315 

Porcelain  aud cxii,  469 

Properties  of  the  Diamond  for 1,  212 

Decomposed,  Crystallization  and  Polarization  in.    D.  Brewster.  ..Ixxii,  306 

Decomposition  of xxxi,    60 

Decoration  of ,  without  Heat cxiv,  144 

Devitrification  of '. xcvii,  372 

Drawing  on,  Crayons  for xxil,  266  ;  xx%i,  333 

Drawings  on Ixxxii,    66 

Drilling  Holes  in xxii,    70 

Ductility  of xxxiii,    71 

Elasticity  in,  Limit  of xcvii,  374 

Etching  on Ixx,  102 

Fractures  in,  Cause  of  certain Ixxxi,  212 

from  Slag cv,  422 

Furnaces,  Air  Duct  for,  to  prevent  Smoke xxxix,  1.39 

Gauge  Tubes,  Accuracy  of ex,  216 

Globes  and  Cylinders,  Resistance  of,  to  Collapse.  Fairbairn  &  Tate.lxix,    63 

Green-avantiirine,  Xew Ixxx,  421 

Green-,  Commercial.    Robt.  Warington xl,  119 

"Hard,"  Objections  to cvi,    65 

Images  on xxxvi,  347 

Iridescent ciii,  230 

Malleable xliii,  2S5 

Manufacture,  Curiosities  of .' xlv,  385 

Manufacture  of i,  125 

Patents xx,  .338;  xxvii.  111;  xxxviii,  114;  xlii,  271 

by  the  Egyptians xxvi,  254 

Enormous  Increase  of,  in  England Ixxiv,  276 

in  Bohemia.     Debette xxxix,  109,  18.3,  273 

in  India.     F.  Buchanan v,  391 

New  Sand  for xxv,  135 

of  Colored xl,  287 

Engelhardt viii,    82 

Crown-.     Patent xl,  167 

Crown-  and  Sheet Ixii,  205,  275 

CrvstalUzed civ,  373 

Fil'igree-,  Flint-  and  Crown-.    Bontems...xli,  268, 346, 408;  xlii,  342 

FHnt.    A.  Pellate xxxi,  282 

Flint-  and  Crown- xxx,  140 

Optical viii,  373;  xxxi.x,  415  ;  xl,  142 

for  achromatic  Lenses Iviii,  140 

Hydrogen  Furnace  for xxxix,  135 

Nasmyth's  Suggestions  as  to xlii,  204 

Ornamental .". Ixxxviii,  371 

Plate-,  Machinery'  for.     G.  H.  Daglish Ixxviii,  397 

Polished  Sheet-.     R.  Pilkington,  Jr Ixxx,  126 

Porcelain,  Glass,  etc.,  Improved liv,    66 

Ruby-colored xliii,  359 

Suggestions  for  Improvement  in  the.    George  W.  Holley..cxviii,  132 

Melting  and  Fusing.     Paterd vi,  405 

Mending  China,  Glass,  etc.,  Composition  for xv,  127 

Modifications  of,  at  moderate  Temperatures cxvi,  234 

New xl,  203;  cxiv,    77 

Origin  and  Historj'  of v,  103 

Ornamentation  of,  made  easy xcii,  262 

Ornamenting.     Patent. .'. xxxiv,  401 

China,  Glass,  etc..  Electro-metallurgy  for Iv,    68 

Painting  on xlii,  276,  429;  li,  122 

Patent viii,  107 
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Glass-paper,  French,  and  a  Substitute  therefor.    T.  Gill. ......... ••x,  139 

Perforatine  anil  cuttin-,'  Earthenware,  Glass,  etc.     J.  Marsh xu,  .358 

Mode  of xxvn,  i.<5i 

Permanent  Impression  of  Flowers  on ■•••|x,  ^71 

Phosphoric Hi' 120 

Photography  on ■■:■■■ : aV.;V     ' 

Obtaining  positive  direct  photographic  Impressions  on.    Mar-         _ 

tin  liv,  .iy."} 

Pipes,  Strength  of.'   C.  T.  Coathupe xWii',  IGO 

pjr^t;g.  XXll,    It.- 

iiending.  Use  of  atmospheric  Pressure  for.     Nasmyth xxx,  342 

Plate-Glass  Company,  Manchester  and  Liverpool xxx,    70 

Preservation  of .....•••■■ ^\h|' ons 

Pressini?  melted,  in  Moulds.     Patent ••••^'}'  ^"° 

Properties  of oxv  '    ?! 

Ilainbow ••••• v ^•^'^'    'J, 

Roman,  found  near  Brool,  Fragment  of ,•-— -oVv"';^'    m 

Siluprintr  XllV,  /i»  ;   XC,     HA 

onveiing Ixxiv     41 

J.  Cuneg ^YvH   lift 

and  Gilding.    J.  Liebig 1^  -  fi° 

Coating  with  Silver ""^  '  lo5 

Mode  of V'^.  '  187 

Now  Process  for.    M.  A.  Martin Ixxvn,  lh7 

Use  of  Glycerine  in 'k-^^-T'    «« 

Silver-plating,  in  Sunlight 1  x v  '  405 

Soluble,  as  a  Preservative ^V;    oni 

in  Bronzing ■.■■.■.■.:.:;::;.'.7.;".:";!!xcv;  156 

S-eparat^ions'and"Appiicationsof.''j.N\"'VonFuci  ^^^■' l^ 

Use  of,  to  prevent  Combustion  of  ^\ood Ixviii,  ^»4 

Staining.    Schubarth "^"'  l^\ 

Strength  of.  Tensile  and  compressive ..ixix,  oil 

Surfaces,  Polished,  Fracture  of.    F.  H.  Wenham -ixxxi,    51 

Tank  for  chemical  and  other  Experiments ixxxu,    ob 

Threads,  Imperfect  Elasticity  of.    W.  H.  Goode ...xxvin,  o67 

Toughened.    Bouree •' cu,  .m  ;  c^  ,    45 

Ancient "^l' w 

Tubes,  Bending.    J.  Douglas,  Jr ;•■■•/;: Ifl'  fit 

Improvement  in.    A.  H.  Gallatin -^t-v,  155 

Fracturing  water-gauge i^-^^'-  ^^^ 

Gauge,  Accuracy  of -Kh'  ;^^ 

Graduatiiif' .  '  f 

U.seof,  in  Axle-boxes  and  in  Bearings ^f'J^,  ^02 

Very  resistant,  almost  malleable ]„  on7 

Vessels,  Mode  of  closing  hermetically ^'.X'  -^' 

Weaving  in .^ ^^v' ^78 

Window,  Flattening oe^linder.    Patent Ki' 2  4 

Writing  on,  Crayons  for ivvv      fio 

Yellow  and  orange-tinted w,^  '  q^r 

Curious  Phenomena  in ino 

Glasses,  Bell,  Substitute  for ^.^;'  ^r!^ 

Glassware,  etc.,  Cleaning,  New  Mode  of Vvviii  lOft 

Glaze  for  Earthenware '^^"  •  ..\Z 

Wholesome '  'T^' 

Glazing  Earthenware •:;.'    o,. 

Hothouses,  etc.     Patent •••••""••V-W.""";vi "    fi5 

Gleanings  from  foreign  Journals xxxvi,  344,  418:  xxxvn,    65 

Glimpses  of  the  International  Electrical  Exhibition  cxvni,^<  -,  i^J 

Globe,  Arabic,  Celestial,  of  the  Eleventh  Century cx^  .  ^-^^ 

The  Lyons ^^''    ^^ 

See,  also,  Eartli.  ,    .q3 

Globes,  Celestial  and  terrestrial ^)'  -„. 

Improvements  in  constructing.     Patent.... ■."■"■;V'  ook 

Globules  found  in  Flue-dust  of  bla.st  Furnaces,  Minute ..Ixxxiv,  JJ& 

Glover  Tower,  and  the  working  of  Sulphuric  Acid  Chambers.    Moses  A. 
Walsh cxvi,  li^ 
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Gloves  and  Stockinss,  Improvement  in xxviii,  359 

Glow-worm,  riiosphorescence  of  the ex,    59 

Glucose,  Change  of  cane  Sugar  into civ,    12 

Chemical  Use  of cix,  418 

Glue.    ThomasGill i,  112 

and  Glycerine Ixxxiv,  424 

Glycerine Ixxxiv,  277 

Liquid  and  unchangeable.    Dumoulin Iv,    31 

Making.     Fatent x,    87 

Marine,  for  Ship-building,  Value  of xlvi,  127 

Jeffery's,  for  Ship's  Bottoms, 

xxxvi,  197  ;  xxxvii,  418  ;  xxxviii,  432;  xl,  275 

New Ixxiii,  132 

See,  also,  Cement. 

or  Size  for  Weavers,  wall-paper  Manufacturers,  etc i,  302 

Tests  of cxviii,  394 

Transparent 1,  286 

Waterproof Ixxiii,  383 

See  Mucilage. 

Glycerine Ixxx,  189;  Ixxxv,  296:  xcv,  157 

and  Glue Ixxxiv,  424 

and  the  oily  Acids,  Constitution  of.    J.  C.  Booth xlv,  365 

as  a  Solvent xcv,  297 

Crj'stallizatiou  of Ixxxiii,  230 

Glue Ixxxiv,  277 

New  Application  of Ixxxi,  2k4 

Use  for Ixxxviii,  370 

Obtaining  and  purifying Ixi,  122 

Use  of,  in  silvering  Glass cxv,  148^ 

Glycogenesis ciii,  301 

Gnomonic  Projection cvi,  192 

Gold.     A.  E.  Outerbridge ciii,  281 

Alloy,  Imitating.. xxv,  197 

and  Silver  Articles,  Eefining.    Gassicourt vii,  .320 

Coins  at  U.  S.  Mint,  Assay  of xli,  131 

Cupelling  of cix,  193 

in  Spanish  Pyrites cxi,  148 

Ores,  Desulphurizing Ixxxiii,    25 

Refining vi,    21 

d'Arcet x,  133 

Supply  of Ixxxiv,  296 

Artificial civ,  126 

Assay  of.     Lewis  Thompson xxix,  262,  379 

-bearing  Pyrites,  Reduction  of.    J.  M.  Phelps xc\i,  108 

Regions Ixxvi,  275 

-beater's  Skin,  Lathe  Bands,  etc iii,  222 

Chlorine,  Action  of  Charcoal  on  a  Solution  of.  ^George  A.  Koenig.cxiii,  382 

Chlorides  of xxxviii,  286 

Composition  for  coloring  cheap  Jewelry  to  resemble iv,  210 

Deposition  of,  by  Charcoal    from    chlorine   Solutions,   etc.    Wm. 

Morris  Davis cxv,  274 

discovered  in  the  Ural  Mountains xxxviii,    66 

from  arsenical  Pyrites,  Separation  of Ivi,  180 

amiferous  Ores,  Extracting.    Jackson  &  Ott.  Ixxx,    24 

the  Ural  and  Siberia,  Quantity  of xlviii,  2.34 

Venezuela,  Composition  of  the  native.    C.  P.  Williams. ..Ixxxviii,  323 

Fulminating,  Explosion  of Ixxxix,    83 

Imitation ; cvii,  308 

in  Indiana xlix,  417 

metallic  Sulphides.    Adolph  Ott , lxxx\ii,  128 

Petroleum cix,  175 

Russia,  Produce  of xlvi,  215 

Lace,  Preparation  of  silver-gilt  Wire  for.     Wm.  Lewis vi,  86,  150 

Mines,  Russian xxv,  428 

Mineral  Histoi-v  of.    W.Lewis T. ii,    7^ 

and  Separation  of.     W.Lewis ii,  168,  196 

Mosaic i,  139;  xxiii,  382 
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Gold  or  Silvtn-  from  gilded  or  silvered  Wood,  Recovering v,  173 

Oniaiueiitiiifi:  ISteel  with iii,  20t) 

Paint,  liosscnier's  ])at('nt xxxviii,  ;j4!) 

Precipitation  of.     A.  Morin xxx,  141 

Process  for  extractinj;.     J.  Taylor xxv,  42!) 

Purification  of.     Boussingault! xx,  181 

ilelining  hy  Ciilorine xci,  1(50 

^ev/  Process  for Ixxxviii,    13 

Silver,  etc.,  Wlielpley  &  Storer's  water  Furnace  for  the  Ores  of. 

Wm.  II.  Walil xciv,  201 

Sizes  and  Varnislies viii,     6 

to  Light,  llehitions  of Ixiv,  279 

Transparent.     J.  B.  Knigiit ciii,  3(58;  ex,  215 

upon  llyposulpliite  of  Soda,  Action  of  Percliloride  of xl,  189 

Vermont ii,  189 

-washing  Machine.     Patent,  Nov.,  18.'{2 xv,  322 

Works,  Yellow,  etc..  Coloring.    F.  P.  Castellani ix,  210 

Yield ". ixxxv,    74 

Golden  Alloy,  A Ixxvii,  206 

Articles  of  Jewelry,  Coloration  of.     Castellani ix,  279 

Parallels Ixxvi,  375 

Goblet,  Cooling civ,  229 

Goddard's  patent  sectional  Box  and  Axle Iv,    71 

Gongs,  Composition  of  Chinese xix,  135 

Goodspeed  &  Wiswell's  sawing  Machine,  Heport  on xviii,  387 

Goodwin  mowing  Machine,  Report  on  the cix,  157 

Goodwin's  Gear xc,  145 

Goodyear  for  Box-motion  for  Looms,  Scott  Legacy  Medal  to c,  297 

Goodyear's  improved  Box-motion  for  Looms,  Report  upon c,  302 

spring  and  lever  Faucet,  Report  on xiii,  224 

Gordon's  card-printing  Press,  Report  on Ixiv,  212 

Formula  for  the  Strength  of  Columns,  On  the  Constants  in. 

Mansfield  Merriman cxiii,    58 

Protractor,  Report  on Ixviii,    65 

Gorham's  Machine  for  pressing  Hats,  Decision  in  the  Case  of xlvi,  254 

Gorrie's  Pamphlet  on  the  artificial  Production  of  Ice 1,  360 

Gout civ,  150 

Government  Aid  to  Science xcv,  13;  xcvi,      7 

and  the  Universities,  The  National Ixxxv,  373 

Governmental  Interference  for  preventing  Accidents ciii,    73 

Requirements  and  patent  Rights c,  361 

Governor,  The  Buss xciii,  364 

D'Auria's,    and    the   Action  of    Governors    in   general.      L. 

D'Auria cix,  266 

D'Auria's  engine.     L.  D'Auria cvii,  185 

for  steam  Engines,  Theory  of  Centrifugal.     L.  D'Auria cvii,  .387 

etc..  Improved  Form  of.    W.  D.  Marks ci,  317 

The  Iluntoon Ixxxvii,    12 

Jenkins  &  Jumelle's  steam-engine.    II.  Howson Ixxv,  334 

Jensen's  marine-engine Ixviii,  397 

New  engine cxiii,  391 

Report  on  David  Shive's  centrifugal Ixxxiii,  421 

Report  on  Tremper's  pneumatic  rotary Ixii,  287 

Shive's  steam-engine Ixxxi,  417  ;  Ixxxiv,    41 

Siemens'  chronometric-engine xl,  3.'>7 

Silver's  marine lix,  416 

-engine.    Thoi|.  Silver Ixiii,  181 

Governors  for  steam  Engines,  Evans,  Jenkins  &Durborows' Ixxv,  423 

Isochronous.     II.  Bilgram cix,  .357 

Isochronous.     A.  K.  Mansfield cii,  233 

Morsdu's  ]U'ndulous  and  rotary Ivii,  417 

Re-invention  of  Improvement  in xcvi,  303 

Steam-engine.     C.W.Siemens Ixxxii,    90 

J.  Haug cvii,    83 

W.  D.  Marks  and  others cix,  286 

J.  W.  Nystrom cix,  432 
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Governors,  Theorj- of  steam.    H.  Bilpam xcvi,  161' 

Gover's  indicating  Compasses  or  Dividers Ixi,  269' 

Gowland's  artificial  Horizon.     Wm.  Baddeley xxiv,  424 

Gradients,  AiTangement  for  overcoming lxxx\iii,  364 

Working  of  steep Ixxxvii,  148 

Grading  Macliine,  A  novel Ixxxiv,  220 

Grafting  Bones cxiv,  39.3 

fruit  Trees,  Frencli  Lute  for i,  304 

Propagation  of  fruit  Trees  by i,  124 

Graham's  Law  of  gas  Diffusion Ixxxi,  111 

Machine  for  cleaning  Fur,  Report  on xix,  .311 

Grain  and  Flour  during  year  1846-47,  Exports  from  U.  S.  of xlv,  348 

Apparatus  for  drying  mildewed iv,  355' 

Bone  Dust  for  Cultivation  of xlv,  215 

Depot  in  West  Philadelphia,  Pennsylvania  E.  II.    J.  M.  Wilson, 

Ixxxix,    17 

Destruction  of  Insects  in Ixxiii,  .347 

Elevator  at  Milwaukee.    D.  J.  Whittemore Ixxxv,  233 

Elevators,  Cleaners  and  Drjers.    A.  P.  Boiler Ixxxii,  3;  Ixxxii,    73 

Improvement  in cxiv,    77 

in  Reservoirs  of  Clay,  Preservation  of viii,  355 

Mill,  Economical  animal-power ii,    29 

Mode  of  preserving.     Patent,  Jan.,  1S2S x,    95 

-planting  Machine.     Patent,  Aug.,  1x28 vi,  346 

etc..  Saccharifying.     Pate7it,  Oct.,  1)^30 x,  386- 

Gramme  dynamo-electric  Machine  for  producing  alternating  CuiTents cvi,  181 

Machine  as  a  Source  of  Power xcviii,    79' 

for  Illumination.  ci,  432 

lighting  Purposes,  Use  of c,  418 

magneto-electric  Machine xcvii,    55 

Wilde xcix,  237 

Grand  Trunk  Railroad  of  Canada Ixvi,      1 

Granger's  improved  Cook-.stove Ixvi,    42 

Granite,  Artificial xxviii,  286- 

tor  ornamental  Purposes.    Traill xxxv,  327 

Fossiliferous xcii,    83 

Quarries  of  Aberdeen  and  Kincardineshire Ixix,  202 

Pavemeiat,  Wear  of xxxiii,  333 

Use  of.     G.  Wilkinson Ixx,  205 

Grant's  revolving  water  Filter ex,  2^8 

Grapes  (American),  Importation  of,  into  France cxviii,  312 

and  Wines,  Chemical  examination  of  American.    Wetherill xc,  229' 

Extracting  the  Juice  from  Ixxix,    52 

in  air-tight  Hotbeds,  Experiment  in  ripening c\ii,  200 

Graphical  Method,  The.     E.  C.  Pickering xci,  272 

versus  That  by  lenst  Squares.     H.  L.  Abbot civ,  423 

Record  or  Variations  of  Temperature,  An  Instrument  for  uiaking. 

G.  M.  Eldridge cxiii,  438 

Graphite  and  Diamond xcvi,    87 

Artificial  cxviii,  .313 

Co.  of  Jersey  City,  Articles  from  the ex,  4.30 

E.stimation  of xciii,    12 

for  steam  Cylinders,  Dry cv,  206 

Graphotype ~ Ixxxi,  188 

Grate  Bar,  Skeleton Ixxxv,  223 

Bars lii,  279;  ciii,  315 

Infringement  of  Patent  foij    Ixi,  1()4 

Schlough's  self-retaining.     H.  Howson Ix,  116 

Mershon's  patent cvii,  2S7 

Report  on  Snyder's  parlor xxi,  118 

Report  on  Jas.  Vaux's  kitchen  ii,  296- 

etc.,  for  Cooking.     Patent,  Oct..  1829 ix,  145- 

Gravers  for  engraving  steel  Plates.    Edmund  Turrell i,    51 

Gravimeter,  U.se  of  Nicholson's.    Robt.  Hare ii,  .35ff 

Gravitation  from  Surface  of  Earth  to  its  Center.    J.  W.  Xystrom lii,  20."^ 

Lecture  on  Force  of .    Faraday .'.....Ixx,    25;  Ixx,  103- 
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Gravity  Barometer cxv,  237 

Specific.    See,  Specific  Oravitif. 

Grease  for  Machinery,  etc ." xxx,  197 

from  feed  Water,  Removal  of cv,    68 

Injector,  Beale's  improved xc,     6 

Railroad Ixxvii,  188 

"  Great  Britain,"  fittt^d  with  screw  Propellor,  Trial  Trips  of.    Guppy, 

xl,  289  ;  xl,  3G1  ;  xli,  5 ;  xli,  79 ;  xli,  145 

Steamship xxxvi,  306;  xxxix,  305 

Ice  Age  in  Pennsylvania.    II.  Carvill  Lewis cxv,  287 

Western  and  other  English  Railroads xxviii,  277 

Railroad xl,  303 

Statistics  of  fifty-four  Trips  of  the xxxv,  408 

Steamship  Company xxxvii,  363 

Greatest  ringing  Bells.    John  W.  Nystrom cxiv,  186 

Greble,  Edwin,  Obituary cxvi,  475 

Greece,  Canal  across  Corinthian  Isthmus  in xcvii,  359 

Green  Color  which  may  be  used  in  Confectionery Ixxv,    69 

without  Arsenic xxxvii,  357 

Lake  prepared  from  red  Cabbage ix,  215 

Greenland,  Exploration  of cxvi,      5 

native  Iron cvii,  132 

Green  Mountain  Railway,  The cxvi,  206 

New  chrome.    Plessy Ixxv,  406 

Paint,  New ". Ixxx,  135 

Preparation  of  chrome Ixix,  341 

Pigments xv,  402 

Vienna i,    62 

Greenough's  Lamp  and  chemical  Oil,  Report  on xxxiii,    50 

Gregg's  steam  Boiler,  Report  on xxii,    32 

Gregory,  Dr.,  Presentation  of  Plate  to , xxvii,  214 

Gregory's  perfect  Combustion  Furnace ex,  355 

Grimes'  smut  Mill,  Report  on xxxiv,    32 

steam  and  water  Gauge,  Report  on Hi,  285 

Grimshaw's  new  hose  Conpling xcviii,  370 

Grinding  and  polishing  Machine  for  Metals.     Patent,  April,  1831 xii,  183 

Drills,  Strahan's  Rest  for Ixxxiii,     5 

edge  Tools.     Patent,  April,  1832 xiv,  256 

Machines  for  Seeds,  Paints,  etc.     Patent,  Feb,  1830 ix,  308 

Mills.     AV.  H.  Uhland xciv,  157 

spherical  Surfaces,  Mode  of.    E.  Hazard xlix,    46 

with  a  cast-iron  Wheel Ixxxiv,  370 

Grindstone,  The.     J.  E.  Mitchell cxvi,  108 

Hints  how  to  Use  a.     J.  E.  Mitchel xciii,  113 

Grindstones cii,  369 

Artificial Ixxv,    82 

Improvements  in Ixxxix,    11 

Turning  Tool  for  dressing xciv,  365 

Gripe,  The  friction.     De  Volson  Wood Ixxxiv,  101 

Griscom's  electric  Motor  and  Battery,  Report  of  the  Committee  on  Science 

and  the  Arts  on cxii,  440 

Electro-motor cxii,  463 

Grisoumetre,  Coquillion's cix,    41 

Grist  Mill,  Enquiries  for  economical iii,  215 

Guano,  Columbian.     Campbell  Morfit Ix,  325 

Discovery,  Important Ixxxix,  213 

Gulf-coast  Harbors.    D.  S.  Howard Ixxxvii,  389 

Stream.      W.  C.  Redfield : xxiii,  384 

Gum  and  (relatine,  Treatment  of Ixxxiv,  270 

-arable  Solution cix,    64 

-elastic.    See  Cnoutchouc. 

-Senegal,  Substitute  for.    Patent,  May,  1837 xxv,  394 

Gums  and  resins  of  Commerce.    P.  L.  Simmonds, 

Ixii,  122  :  Ixii,  177  :  Ixii,  279  ;  Ixii,  321 ;  Ixii,  388 

Gun,  Air xviii,  287  ;  Ixxxv,  398 

at  Pittsburgh,  Casting  a  20-inch Ixxvii,  128 
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Gun  Barrel,  Oval.     Pa^eni,  April,  1826 iv,    24 

Barrels.     Browning xxv,  194 

Furnace  for  welding xvii,    74 

Solid-drawn  Ixxv,  339 

Carriage.    Patent,  June,  1826 iv,    20 

Construction,  Principles  of.    C.  E.  Button xciii,  271 ;  xciii,  333 

-cotton  and  Gunpowder xci,  364 

as  an  explosive  Agent Ixxvii,  37  :  Ixxvii,  109 

a  Filter Ixxii,    59 

Austrian Ixxv,  411 

Brande xliii,  2»2  ;  Ixxviii,  396  ;  xcii,    77 

Chemical  History  and  Application  of.    Abel, 

Ixxix,  37  ;  Ixxix,  133  ;  Ixxix,  1S9 

Compressed Ixxxiv,    40 

Detonating Ixxxvii,    82 

Discovery  of , xlii,  425 

Exploded  by  camphor  Vapor xc,  299 

for  Blasting xlv,  364 

mining  Purposes,  Use  of xliii,    70;  Ixxxi,    66 

small  Arms Ixxxii,  239 

Important  Application  of Ixxviii,  141 

Experiments  with xliv,  132 

Improvements  in Ixxvii,    35 

in  western  Mines Ixxxi,  137 

Manufacture  of xlviii,    57 

on  Contact  with  Sodium  or  Potassium,  Explosion  of Ixxx,  425 

Preservation  of Ixxx,  414 

Spectrum  of cvi,  200 

Failure  of  the  Xasmyth Ixi,    64 

in  England,  The  Eodman Ixxxiv,  149 

Krupp's  72-ton  steel cvii,  287 

Lock.     Patent,  May,  1828 v,  419 

Bell's  percussion.    Eeply  to  Shaw's  Attack  on  Bell xi,  293 

French  percussion xv,  349 

Improved.     Phtent,  Sept.,  1829 x,    99 

Percussion.    Patent vi,  265;  ix,  307  ;  x,    86 

Mackay's  new Ixxvii,  411 

-making  at  AVoolwich  Arsenal Ixviii,  211 

Metal,  Austrian Ixxvi,  277 

Xew Ixxiv,  38:  Ixxv,  348 

Properties  of  a  new Ixxxvii,  192 

Tensile  Strength  of.    "Wm.  Fairbairn Ixxiii,  261 

on  Board  "Princeton,"  Keport  on  Explosion  of xxxviii,  206 

Percussion xv,    67 

Perkins'  steam i,    77 

J.  C.  Dyer Ixxxi,  259 

Preventing  the  Discharge  of  a  Bullet  from  a xii,    69 

-stock  turning  Lathe,  Decision  in  the  Case  of  Blanchard's xlvii,  259 

20-inch Ixxxiii,  366 

Gunboats  capable  of  engaging  armored  Ship^ Ixxii,  369 

Gunnery  and  Photography Ixxxvii,    80 

Experiments Ixxxix,  257 

Gunpaper,  Safety Ixxxii,  201 

Gunpowder.    J.  Shaw iv,  127 

Faraday .xliii,  2f<4 

and  Air,  Explosive  Effects  of.     C  T.  Coathupe xxxv,  136 

compressed  Air  as  traveling  Forces Ixxviii,  350 

detonating  Matches.    Andrew  Ure xi,  105;  xi,  202 

gun  Cotton '. xci,  364 

Steam,  Relative  explosive  Energy  of.     G.  B.  Airy Ixxvii,  244 

by  Electricity,  Firing ..' '. Ixxi,  417 

Electricity,  Igniting.    Chas.  Page xxiv,  160 

Combustion  of Ixv,  395 

Depots,  Danger  to  telegi'aph  Wires  near lx\i,  356 

Experimentson.    Alfred  Mordecai Iv,  300 

Explosion  near  London,  Great Ixxviii,  301 
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Ounpowder  Explosion  near  London,  Great.    L.  Moore  Ixxx,  164 

Extraonlinary Ixxix,  342 

Flashins  Tests  of cxix,    3S 

in  a  Cannon,  Useful  Effect  of e,  408 

made  of  Taper Ixxv,  202 

Magazines,  The  Urvinu;  of.     Chas.  E.  Munroe fxviii,  180 

Mannfaetin-e  6f.     Patent,  April,  18:38 xxvii,  18G 

Mode  of  making  Charcoal  for Ix,  273 

Napier's xlix,  339 

New  blasting Ixxix,  180 

Manufacture  of Ixxiv,  326 

Non-explosive Ixxx,  287  ;  Ixxxi,  393  ;  Ixxxiii,    85 

Quickness  of.     J.  Shaw iv,  2S2 

Railroad  Cars  for  conveying xlvi,  158 

rendered  Non-explosive,  Recovering Ixxxi,    69 

Schultze's  white Ixxxi,  213 

See,  also,  Foicder. 

Strength  of  American iv,    63 

Substitute  for xciii,      8 

F.  A.  Abel Ixxxii,  271 

Wliite Ixxii,  193:  ixxii,  281 

F.  Hudson Ixxiii,  200 

without  AVater,  Manufacture  of cv,  303 

Guns,  American  breech-loading Ixiv,  345 

and  Armor xcvi,  294 

leaden  Shot.  Shot- xlvi,  338 

and  Frojectiles Ixi,  55;  Ixi,  207 

are  Made,  How  great -. Ixviii,  195 

compared,  Flint  and  percussion iv,  205 

Construction  of  great Ixxiv,  284 

Electric  Fuse  and  heavy cvi,  139 

See,  also.  Cannon. 

Hollow,  New  Mode  of  casting.     Oubridge Ixxvii,    93 

Krupp's  heavy ^^^i!}'    ^ 

Large  wrought-iron xxxviii,  326 

made  in  Pieces cviii,  277 

Monster  mortar \^_,  356 

Pressure  Gauge  for xciii,  372 

Range  and  Velocity  of liv,  295 

««.  Armor IxxiJ,  371 

etc.,  Improved.     Patent,  Feb.,  1834 xx,  114 

Gurney's  locomotive  steam  Engines.    Wm.  Crawshay xiv,  2^0 

Pyrometer v,  371 

steam  Boiler xvi,    56 

road  Carriage.     C.  H.  Wilkinson ix,  286 

Gut,  Preparation  of ,  for  various  Uses iii)  292 

Outta-percha xl,  122 

and  Caoutchouc,  Decay  of.    W.  A.  Miller Ixxxi,  128;  Ixxxi,  190 

Application  of xlvi,  400 

as  an  insulating  Material.     E.  O.  W.  Whitehouse Ixvii,  3.55 

Insulator li,  3.57 

Defective  Insulation  by.     J.  M.  Gaugain  Ixxi,  3.33 

in  electrical  Insulation,  Use  of.    M.  Faradav xlv,  446 

Photography hii,  206 

Substitutes  for.     Wm.  Holmes Ixxvn,  341 

Tubing,  Strength  of xlvui,  454 

Variety  of  Caoutchouc.     D.  Maclagan xl,  413 

Guyot's  Matting  for  protecting  vegetable  Products Ixvi,  207 

preservative  Li(|uid  for  animal  and  vegetable  Preparations viii,    11 

Gymnotus,  Electric  Force  of.    M.  Faraday xxvii,  278 

Gypsum,  How  to  harden xlvii,  197 

in  Cement cvii,  205 

Gyroscope.      R.  Stewart Ixv,  122  ;  Ixxix,  420 

Deseripticm  of  a  Model  of,  etc.    B.  Howard  Rand cxi,  213 

Problem  of  the.    Jas.  Clark Ixxx,    21 

Remarks  on  the Ixii,    63 

Theory  of  the.     C.  J.  Allen Ixi,  394 
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Haarlem  Lake,  Draining  the.    Downing Ixi,  22T 

Drainage  of  the  Ixii,  291 ;  Ixii,  3(31 

in  Holland,  Drainage  of  the Ixiii,    15 

Meer,  Drainage  of liii,  368;  liv,  295 

Hackman's  mathematical  Chart,  Eeport  on xx,  305 

Hadi-ot's  moderator  Lamp li,  341 

Hagen's  Proof  of  Method  of  least  Squares.    Merriinan civ,  330 

Haggett's  improved  Mode  of  shaping  building  Materials xevi,    79 

Hail,  Formation  of.     De  La  Rive xxv,  201;  xxv,  280;  cviii,  104 

New  Theorj'  of  the  Formation  of ex.    62 

Origin  of xcil,    80 

Theory  of.     J.  P.  Espy xxi,  309 

Haines'  self-locking  Hook ex,    71 

Hair '. Ixxx,  108 

Blackening  xxx,  201 

Machine  for  picking  curled.     Patent,  July,  1834 xix,  110 

Preparations  for  Dyeing  the.    Gendrin ix,  102 

Eestoration  of,  by  using  sulphate  of  Copper vii,    36 

Hall,  George,  Resolutions,  etc.,  upon  Death  of..    ci,    86- 

Type-writer,  The cxv,  377 

Hallev's  Comet xxii,  282  ;  xxvii,  205;  xciii,  420 

Hallite xc,  432 

Hall's  hydraulic  Belt xxx,  411 

Phenomenon,  An  Explanation  of.    Shelford  Bidwell cxviii,  184 

Pulsometer xcvi,  .361 

rectangular  hole-boring  Machine cviii,  209 

Thermograph,  Report  on Ixvii,  406 

Halogen  Elements,  Reciprocal  Displacement  of  the ex,  163 

Hamilton,  Wm.,  Resolutions  concerning  memorial  Stone  for  Grave  of xcil,  360 

Hammer  and  pile  Driver,  Gunpowder.. Ixxxvii,  217 

Dead-stroke  power Ixxxiii,  228 

8-tnn  steam Ixxxix,  263 

Extraordinary  steam Ixix,  119 

for  light  Forgings,  A  steam.    R.  Peacock Ixxih,  325 

pile  Driving,  Nasmyth's  steam xl,  283 

Friction xlv,  388 

-hardening  to  improve  Drills,  Saws,  Trowels i,  81 ;  i,  82  ;  i,    83 

Improved  friction.     Jas.  Kitson Ix,  35;  Ix,  141 

in  England,  The  dead-stroke Ixxxvi,  147 

Joy Ixxxviii,  146 

Monster  steam Ixxvili,   30- 

Xasmj^th's  patent  steam xl,    64 

forge.      Jas.  Xasmyth xxxv,  177 

Recording  the  Blows  of  the  steam.     Coleman  Sellers xciv,  299 

Stenson  &  Co's  patent  welding Ivi,    51 

The  3o-ton  steam xcv,  290 

The  Woolwich  steam xcvi,      5 

Hammering  Iron  until  it  is  red  Hot Ixxxviii,  147 

Hammers,  Steam Ixv,  212 

Hancock's  colored  picture  Printing xxx,  1.35 

Machine  for  boring  square  Holes  and  making  Mortices iv,  289 

steam  road  Carriage xiv,  278  ;  xxiii,    42 

C.  A.  Busby xv,  276 

Hand,  Description  of  an  artificial.    Geo.  Cayley xl,    57 

Palmer's  patent  artificial  Arm  and Ixvii,  114 

Hanger,  Adjustable Ixxxvii,  151 

Hanging  the  Levers  for  Indication.    Robert  Grimshaw cxvii,  .350- 

Harbor  Building  with  artificial  Stone Ixxxiv,  168 

Extension,  Glasgow Ixxxix,  173 

of  New  York,  Deposit  of  Silt  in.    C.  H.  Haswell Ixv,  161 

Old  Gallo-Roman civ,    111 
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Harbors  and  Docks Ixxv,  230'' 

Rivers,  Formation  of  Bars  in.    D.  S.  Howard Ixvi,    73 

Improvement  of.     D.  S.  Howard Ixv,  21  ;  Ixxxiii,  249 

Mode  of  constructing.      Wm.  Matiieson xii,  355 

New  Metliod  of  improving cii,  153 

of  Refuge  on  recoil  Principle Ivi,      5 

on  tide  Water,  Bars  at  Entrance  of.     D.  S.  Howard Ixxviii,  225 

Our  gulf-coast.     U.  IS.  Howard Ixxxvii,  389- 

Hardening  steel-cutting  Instruments.    E.  Rhodes i,  230 

Dies i,    97 

Hardware,  British xxii,  428 

exported  from  England  during  1«;>0 xv,    70 

Harefield  copper  and  zinc  Works xxvi,    72 

Hare's  improved  Eudiometer xxviii,     6 

new  valve  Cock xv,  293 

Harman's  brick  Machine.     H.  Howson Ixii,  345 

Harmonic  and  "  basic  "  Lines  and  Tendencies.    Pliny  E.  Chase cviii,    28 

Intonation  of  chime  Bells.    John  W.  Nystrom cxiv,    28 

Motion  in  stellar  Systems.    Pliny  E.  Chase cxviii,  342 

Some  Principles  and  Results  of.    Pliny  E.  Chase cxix,    32 

Vibration,  New  Experiments  in cxii,  386 

Harmonies,  Elementary  si^ectral.    Pliny  E.  Chase cv,    20 

Natural cxvii,  463 

Harmonine,  Report  on  De  Yilleroi's Ixv,    68 

Harmonograph,  A  nev/ cviii,  132 

Harness  Clamj).     Patent,  May,  1834 xviii,  411 

Harris'  Five-escape  and  hose  Elevator ex,  357 

Phonometer  for  fog  Signals c,    21 

Harrisburg,  Portsmouth,  etc.,  R.  R.  Co.,  Official  Report  of xlii,  2>9  ;  xliv,  289 

Harrison  &  Highfield's  adjustable  circular  Saw.    H.  Howson Ixi,  190 

cast-iron  Boiler Ixxviii,    38 

Jos.,  Jr.,  Obituary  Notice  of xcvii,  364 

Resolutions  upon  the  Death  of xcvii,  377 

steam  Boiler,  Report  on  the Ixxxiii,  131 

Harrison's  Timepiece.     Thos.  Gill iv,  201 

Harrow  and  seed  Cart,  Report  on  Woodside's xix,    21 

Harrows,  Improved.     Patent,  Jan.,  1831 xi,  316 

Hart's  indicating  Apparatus  for  Stills,  etc xcvii,      7 

self-braking,  hoisting  and  lowering  Machine xcvi,  291 

Harvesters Ixxxvi,  296 

Harvests,  Prediction  of cix,  114 

Hat  Bodies.    Patent,  Oct.,  182S vii,    60 

Decision  of  Patent  Office  on  Extension  of  Well's  Patent  for 

forming Ixxiv,    61 

New  Construction  of  a.     Patent,  Feb.,  1824 x,  241 

Patent  spring-folding xxiv,  435- 

Tips,  Manufacture  of.     Patent,  Jan.,  1829 viii,    36 

Hatching  Chickens  by  Electricity cxviii,  311 

Eggs  with  the  Eccaleobion xxix,  286 

Instrument  for  Draughtsmen xcv,  2S9' 

Hathorn  Spring  Water,  Analysis  of  the Ixxxviii,  160 

Hats  by  Machinery,  Dressing i,    93 

Decision  in  the  Case  of  Gorham's  Machine  for  pressing xlvi,  254 

Improvement  in  the  Manufacture  of;     Patent,  Aug.,  1826 iii,  247 

Machine  for  napping.     Patent,  May,  1830 x,    91 

Making  and  dyeing". v,    29' 

of  Straw,  etc.,  Seamless.     Patent,  Sept.  and  Dec,  1S22 viii,  108 

Stiffening  for.     Patent,  Jan.,  1828 vi,  377 

etc.,  of  Cork.     Patent,  OcX. ,  1826 iv.    91 

Stiffening.     Patent,  Jan.,  1831 ..xi,  317 

Hauling  Stone,  Cost  of .     Ellwood  Morris xxxiii,    79- 

Hawkin's  improved  Mode  of  \va.shing  Emery v,    88 

Hay  Elevators,  Improvements  in Ixvi,  191 

Hayford  Process  and  Apparatus  for  preserving  Timber.     E.  R.  Andrews, 

cv,  109,  cv,  180 
Hayes,  Dr.  Isaac,  Death  of cvii,  360 
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Haves,  Dr.  Isaac,  Memorial  of cviii,    71 

Health  and  Comfort,  Kelatiou  of  Moisture  in  Air  to.    R.  Brings, 

cv,  10 ;  cv,  82  ;  cv,  16S  ;  cv,  251 

Effects  of  Trades  on.     C.  T.  Thackrah xi,  412 

of  Cities  and  Improvement  of  London xxii,  348;  xxii,  423 

Hearder's  induction  Coil Ixiii,  179 

patent  telegraph  Cables ^•'^'^1}'  -^^ 

Hearing,  Instrument  to  assist  the xxii,  407 

Hearth,  Improved  blast-furnace xxxviii,  203 

Heat,  Action  of  Cold-air  in  maintaining.    Eobt.  Adams xxv,  135 

and  its  Application  in  the  Arts,  etc.,  Treatise  on viii,  164 

Liolit,  Analogv  between Hi,    62 

Magnetism ' cxv,  236 

Motion.    Robt.  Hare xxvii,  147 

Identity  of.     Seguin,  Sr xhv,  405 

Water  on  Substances.  Result  of  prolonged  Action  of Ixx,  202 

Apparatus  for  saving.    PaUnt,  Nov.,  1^2s vi,  401 

by  Blows  of  a  Hammer,  Phenomenal  Development  of cvii,    60 

Gases,  Conduction  of.     G.  Magnus Ixxii,  1.30 

Magnetism,  Direct  Production  of xlix,  208 

Roughness  of  Surface,  Change  in  Radiation  of xc,  373 

Cause  of  animal xxxii,  277 

Change  of  Color  produced  in  certain  chemical  Compounds  by.    E.  J. 

Houston xcii,  115 

Color  Changes  produced  by xcii,    86 

communicated  by  Steam.     Chas.  Potts V"'^'  "^^^ 

-conducting  Pow'ersof  Allovs Ixviii,  340 

"Power  of  Metals Ixviii,  189 

Rocks.    Maclaren Ixv,  205 

-conduction  in  Gases cii,  302 

-conductivity  of  Metals  and  Paper .' ciii,  337 

Convection  applied  to  the  Detection  of.     L.  C.  Cooley..xevi,  343 ;  xcvii,  408 

Conversion  of  mechanical  Power  into.    J.  D.  Van  Buren Ixxxi,  323 

Curious  Phenomenon  of civ,    40 

Deeompo-sition  of  Ammonia  by Iv,  208 

developed  by  Forging cxvii,  311 

Impact,  Distributiim  of  the.     Tresca xcviii,  295 

Sound xc,  151 

in  Wire  by  Electricity Ixxxiv,  221 

Economical  Management  of.    Patent,  June,  1833 xvi,  421 

Value  of  solar cvi,  138 

Engines,  Limit  of  Efficiency  of.    J.  F.  Klein c^ii,  145  ;  cvii,  217 

R.  H.  Thui-stou cvii,  289 

Expansion  of  solid  Bodies  by liv,    63 

Experiments  upon  human cix,  114 

for  useful  Purposes,  Applying.    Patent,  June,  1827 vi,  372 

Irom  a  Disk  rotating  in  a  Vacuum  Ixxxi,    68 

exhaust  Steam,  Application  of.     Patent,  Jmi'^  1829 vili,  273 

Friction,  Researches  on.     Becquerel xxix,  317 

Fuel  of  different  Kinds.     M.  Bull i,  257 

the  Moon,  Radiation  of Ixxxviii,  156 

rough  and  polished  Surfaces,  Radiation  of.    Melloni, 

xxviii,  120  ;  xxix,  321 

steam  Boilers,  Pipes,  etc.,  Radiation  of.    Isherwood cv,  153 

Joule's  Equivalent  of.    J.  W.  Xystrom Ixxvii,  421 

Illustration  of  Doctrine  of  latent.     Dr.  Dalton xxxii,  419 

in  Cook-stoves,  Economizing.     Patent,  Jan.,  18.34 xviii,  133 

Liquids,  Propagation  of.     C.  Despretz xxx,  235 

ordinary  Apparatus  for  burning  Fuel,  Loss  of i,  281 

steam  Pipes,  etc.,  Retention  of cvi,  344 

Vacuo  on  Metals,  Action  of.    T.  A.  Edison cviii,  333 

Influence  of  Colors  on  Absorption  of xvii,  213 

Radiation  of.     A.  D.  Bache xx,  289 

Metals  upon  radiant Ixiv,  414 

Lecture  on.    Faraday Ixx,  253 

lost  by  Radiation  from  steam  Boilers.    J.  C.  Hoadley ciii,  233 
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Heat,  Mechanical  Equivalent  of.    Person llx,  256- 

J.   P.  Espy Ixviii,  254 

Desprels jxxi,  116 

J.  Vioile xcix,  :i~)7 

Theory  of.     I).  K.  Clark lxx,l()3;  ex,  212 

Mode  of  generatius-     Patent,  Mareli,  ih:w xvii,  345- 

Multiple  Proj)()rtion  in  the  Quantities  of.     T.  Woods Ixii,  1^4 

New  Determination  of  the  nieehanieal  Equivalent  of cv,  304  ;  cxv,  4t;7 

Note  on  radiant.     II.  F.  Talbot xxiii,  3()3 

of  certain  Alloys,  Anomalous  specific.     C.  C.  Person xliv,  407 

chemical  Combination xxxvi,  418 

Combustion  of  Coal.    Isherwood cxviii,     5- 

Earth,  Great  central xxiii,  238 

Electric  Arc cix,    64 

Gases,  Specific Iviii,  lis 

molecular  Rotation .' cvi,  250' 

Rocks,  Internal cvi,  198 

saturated  yapor  of  Water,  Latent.     Regnault xlvii,  114r 

Vapors,  Forniulfe  for  apparent  specific.    P.  P.  Poinier, 

xcix,  227 

the  Vaporization  of  Water xlix,  356 

J.  P.  Joule 1,  383 

Vapors,  Latent.     Legrand Ixi,  54;  Ixi,  407 

Water,  Latent 11,  189 

at  different  Temperatures,  Specific.    Regnault xlvii,  190' 

on  compound  Gases,  Effect  of  high Ixxxii,  212 

Density  of  mineral  Substances,  Effect  of.    T.  L.  Phipson Ixxviii,  311 

galvanic  Circuits,  Effects  of ciii,  298 

Infusoria,  Effects  of Ixxxv,  149' 

Permanent  Gas,  Dynamical  Effects  of.    Bourget Ixxi,  173 

the  Sun's  Surface,  Distribution  of cvii,  415 

Physical  Causes  of  principal  Phenomena  of.    Jolm  Barton xxiv,  186 

Pofarization  of.     Forbes xxii,    60 

Possible  greatest  Intensity  of xcviii,    79 

produced  by  a  gas  Burner,  Regulating  the.    Alex.  Kemp 1,  336- 

Motion  in  Vacuo Ixxxiv,  298 

Production  of  Light  by.    J.  W.  Draper xliv,  122;  xliv,  197 

Process,  Putter's xxi,    68 

Radiating  and  absorbing  Powers  of  Surfaces,  etc.    A.  D.  Baclic.xix,  303 

Radiation  and  Absorption  of.    John  Tynd»all Ixxiii,  13& 

of xl,  418 

etc..  Experiments  on.     R.  J.  McClure xciv,  351 ;  xciv,  407 

Ratio civ,  .129 

Rays  by  Atmosphere,  Aksorption  of.     Melloni xxxix,  355 

Regulator,  A  metastatic.    N.  A.  Randolph cxviii,  178 

Repulsive  Power  of.     B.  Powell xxi,  133 

Researches  on.    Melloni xxii,    58- 

radiant.    John  Tyndall Ixxvii,  200 

Retention  of cvii,  201 

Rumford's  Determination  of  mechanical  Equivalent  of.      R.   11. 

Thurston .....xcvii,  203 

Specific  refractive  Energies  of  the  Elements Ixxx,  276- 

through  different  Strata,  Propagation  of xxxi,  132 

earth's  Atuiospliere,  Radiation  of.     Tyndall Ixxvii,  413- 

under  constant  Pressure  and  constant  Volume," Specific ev,  131 

Utilizing  solar ciii,  251 

Value    of   the  Studv   of   the    mechanical  Theorv  of.      Alfred  R. 

Wolff',  M.  E : : cxi,    34^ 

Heater  and  Filter,  Bate's  combined  feed- water xcviii,  374 

Bourne's  feed-water xciii,  293 

Feed-water.     Patents xxv,  332;  xxix,  248 

Steam  Water- xc,    77 

Heaters,  Corrosion  of  plate-iron  feed- water.    Isherwood cviii,    80- 

Heath's  cast  Steel xxxix,  142" 

Heating  and  ventilating  Apartments     And.  Ure xxxiv,  415- 

Apparatus,  Barker's xcv,  292;  xcvi,  368 
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Heating  and  ventilating  Apparatus,  Report  on  Barker's  combined xcvii,  149 

Buildings.     And.  Ure xxiv,    52 

the  Philadelphia  Almshouse Ixxxiii,    14 

Apparatus,  New cxii,  .316 

PatenU xiv,  43  ;  xv,  394;  xvii,  410 

for  E.  E.  Cars,  New  safetj' cv,  210 

used  in  rendering  Plaster",  etc.,  Waterproof ii,  376 

Atmosphere  by  London  Gas xxiii,  318 

Boilers  by  Eleotricitj- cix,  189 

Buildings,  Best  Mode  of xxiii,  381 

by  hot  Air,  hot  Water  and  Steam,  Comparative  Advantages  of. ..xiv,  211 

Eadiation.    L.  W.  Leeds cviii,  213 

Steam SK\ii,  285 

Melting  and  Puddling  with  pulverized  Fuel xciv,  337 

Tower  of  coal  Gas  of  different  Qualities.     W.  Wallace cix,  194 

Coals xcii,  231 

Turposes,  Evaporation  of  Boilers  used  for.    J.  B.  Francis.. ..Ixxxiii,  272 

Use  of  Gas  for.     John  Eobinson xxix,  198 

railroad  Cars xcii,  148;  ciii,  196 

Eooms.     Patent,  Dec,  1827 v,  414 

with  hot  Air.    Wm.  Gries xxviii,  77  ;  xxix,      1 

Gries'  Mode  of.    Eobt.  Hare xxviii,  217 

etc.    See,  also.  Warming  Boo/nx,  etc. 

Solutions  above  212°  with  Steam  at  212° Ixxxviii,  366 

Warehouses.    Also,  A  Balista  Door-spring.     T.  Gill viii,  353 

Water  by  Friction Ixii,  139 

Steam  and  the  solar  Eay,  Query  on ix,  216 

Heaton  Steel Ixxxvii,    81 

Heaton's  improved  metallic  Piston x\iii,  215 

Heats  of  Combustion ex,  354 

elastic  Fluids,  Specific.    V.  Eegnault Ivi,    26 

Solids,  Specific.     W.  E.  Johnston xviii,  306 

Hecker's  steam  flour  Mills,  Experiments  made  at.    B.  F.  Isherwood, 

Ixiii,  298 ;  Ixiii,  370 

Heckrotte's  Coupling  for  E.  E.  Cars,  Eeport  on xhi,    70 

Heddles,  Metallic  weaving  Loom lii,  212 

or  Harness  for  Weaving.     Patent v,    30 

Eeport  on  Senneff's  metallic Ivi,  143 

Hedgehog,  Non-effect  of  Poisons  on  the xxi,  287 

Hedges,  Crab-apple cx\ii,  461 

Height  of  Objects,  Instrument  for  measuring.     John  Sang xxix,  413 

Simple  Instrument  for  determining..... vi,  114 

Heights  and  Distances,  Measuring.     E.  Waitman xlvi,  207 

Helices  and  helicoidal  Surfaces.    J.  M.  Eichard.son Ixiii,  231 

Heliograph,  Mance's cvii,  414 

Heliographic  Engraving,  Process  for Iviii,  213 

Heliographs Ixxxi,  357 

Heliography,  or  Photography,  in  the  printing  Press.    J.  Carbutt cviii,  249 

Heliotrope  and  reflecting  Laiitern  for  Surveying xxxv,  409 

in  Geodetic  Surveys.    L.  M.  Haupt cvi,  416 

Heliotype  Process xcii,     7 

Helix  for  electro-magnetic  Apparatus,  Xew  plate.      C.  G.  Page xxxiii^  167 

Hell  Gate  Channel,  New  York,  Improvement  of c,  221 

Obstructious,  Explosion  under cii,  224 

Obstructions,  Eemoval  of Ixxxvii,  171;  xc,  366;  cii,  152 

Helvitefrom  Virginia,  Analysis  of.    Reuben  Haines cxiv,    38 

On  the  Analysis  of  (correction).    Eeuben  Haines cxiv,  307 

Hemlock,  Durability  of.     T.  G.  Smith Ixxiii,  411 

Physical  Character  of  active  Principle  of xxiii,  146 

Hemp  and  Flax  breaking  and  cleaning  Machine.    Patent,  April,  1829 viii,  129 

Machine.      Patent,  June,  18.37 xxv,  184 

Machine  for  beating  and  hackling ix,  280 

Paper  from i,  304 

without  water  Betting,  Preparation  of vi,    30 

-breaking  Machine,  Siddall's Ixxx,   67 

Method  of  preparing.    Patent,  Oct.,  1828 vi,  403 
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llende.ison's  Chart  of  connnorcial  Weisjlits,  Report  on xviii,  321 

hydraulic  car  Brake,  Ucport  on xcvn,  140 

Henry,  Joseph,  Memorial  of.     A.  M.  Mayer ex,  2o7 

Kesoliitioiis  upon  tius  Death  of cv,  4^J 

Ilenson's  flvinji  Machine,  Steam  I'ower  of xxxyi,  279 

•"  Herald"  weather  Trohabilities C'X'  -f^ 

Herand's  new  Battery ^■^"'    o^ 

Hernia,  Kadical  Cure  of ^'^.'•'>    ^^ 

Herron's  Model  of  a  railroad  Bridge xiiv,    4* 

patent  railroad  Track xi,  i$bb 

railroad  Con.struetion,  Report  on xxx,    22 

trellis  railroad  Superstructure xxxvn,    h3 

Herschel  Obelisk,  Erection  of ■"■■■■■■; xxxviii,  -Hi 

Herschel's  Theory  of  the  Constitution  of  the  feun.     V.  Value xvni,  369 

Hetton  Railroad,  England.     Wm.  Strickland •••••i,    ]5 

Heveone,  anew  Lubric  and  Varnish ix^!-  ■•'**> 

Heyl's  Machine  for  making  paper  Boxes.    H.  Orr .xcvi,  -i< 

Mode  of  temporarily  binding  or  filing  Papers .lxxxi,3ob 

Hey's  Patent  for  variable  valve  Motion Ixxyn,  275 

Hibiscus  Maf<chevtos.    H.  Howson Ixxiy,  .355 

Hicks' Elliptograph • ".■••"j;-^^^3!!'    ?- 

Engine Ixxxni,  lol  ;  Ixxxv,    7o 

maximum  and  minimum  Thermometer.     E.  Stewart Ixx,  2.34 

Hides  and  Skins,  Bating.     P<ite7it,  Feb.,  1838...     ............ .......^.... xxvi  412 

Removing  Hair,  etc.,  from.     Patent,  July,  1837 xx\,  3^4 

Hieroglyphics,  Polynesian ^^X!!'  *^' 

High  Pressures,  Influence  of,  on  living  Organisms cxvin,  lui 

High-pressure  Steam,  Economy  in  the  Use  of.     W.  Barnet  Le  Van cxix,  396 

Highton's  improved  electric  Telegraph..: xlvn,  -Oo 

Hill,  Death  of  Mrs.  Anne •••"Iiy-  -q^ 

Hill's  Occultator,  Report  on xxxiv,  ^yb 

Hinge  for  library  Doors,  Improved -v,  -"* 

Spherical.    W.  H.  Dewhurst ^'i.  41* 

Hinges,  Improved.     Paterd,  April.  1839.... ;-xxnv,  126 

Report  on  Thos.  Shepherd's  cast-n-on  butt xxxui,  l<5 

Hipp  Chronograph,  The  Escapement  of  the.    Robt.  Briggs .....cni,    89 

Hippuric  Acid,  Converting  Benzoic  into.    A.  B.  Garrod \\\\u,  -43 

Hirn's  Actinometer ^^\M  '  "'^^ 

Hitchcock  Lamp,  Report  on  the •<l\  '  -^l* 

Hiving  Bees  by  Electricity <^x'  '  ^»» 

Hoard's  gas  Regulator,  Report  on P^.  »  f* 

Hoare's  screw  Propeller.    J.  Wylde,  Jr J^'  >  ^^^ 

Hoblyn's  Mill  for  Rice j"V'  ^^ 

Hodge's  Gauges  and  Scales '^jV  r^X 

self-lubricating  axle  Box ••  y  {?3 

Hodgson's  parabolic  Propeller  in  Holland xiv  ,  lo^ 

Hoef  for  Weeding,  etc.     Patent,  Oct.,  1828 ••••"^    .    62 

Hoist,  Hydraulic  whipping ^..... ••.• •••; vrv  '  om 

Hoisting  and  lowering  Machine,  Hart's  self-breaking V    vv  '    -A- 

Apparatus,  Safety...^.... Wviv  i^o 

used  in  Paris ixxix,  i.iu 

large  Stone  from  the  Bed  of  river  Tay xxyi,  359 

Machine rVT-i i'"",; vivii  '  09s 

Portable  steam.    A.  L.  Archambault x  \in,  _2S 

Planes  of  Mine  Hill  and  Sch.  Haven  Railroad ••••'-y\!'  ^»» 

Hoists  for  iron  Furnaces Vvvvvlii'  ^To 

Safety  Catch  for  double •.v.-"-^ ;V V:"iaq    vv  '  5io 

Holcomb's  reflecting  Telescope,  Report  on..xviii,  109 ;  xx,  11 ;  xxii,  109 ,  xx  ,  31-. 

Holdfast  for  Carpenters Vvvv^d   '  Tv? 

Holland,  Change  in  Climate  of vvv  '    fi^ 

Draining  the  Haarlem  Lakem ^xx  ,    b» 

Holhngsworth's  smut  Machine i!  '    ^'Z 

wheat-cleaning  Machine p  v  '  o^^ 

Hollow  Magnets ■: VAVni'-Ti pv  9^0 

Holman's  Illustration  of  Cell-formation.    J.  M.  Child ex,  20^ 

Lantern  for  the  oxy-hydrogen  Light cix,  iif6 
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Holinan's  lantern  Microscope.    John  A.  Eyder cxvi,    6T 

life  Slide  for  the  Microscope civ,  292 

newCompressurium  and  moist  Chamber.    Eyder ex,  121 

siphon  Slide xcvii,    15 

Holmes'  self-lighting  signal  Lantern xcv,  299- 

Signals  of  Distress civ,  231 

Holophotal  Lights  for  Lighthouses.    Thos.  Stevenson lii,  416 

G.  W.  Smith lii,  418 

Spere 1,  286 

Holtz  Machine,  The.     H.  Morton Ixxxili,  119;  Ixxxiv,  281 

Chester's  Improvement  in  the Ixxxiii,  253 

Cj'linder.     E.  Thomson ciii,  207 

Illumination  of  Tubes  by cxii,  388^ 

Improvement  in  the Ixxxviii,    32 

Modification  of  the.    DeParville Ixxxiii,  121 

New  Arrangement  of  the.    H.  L.  Smith Ixxxvii,  335 

Form  of  the.    Bertsch Ixxxiii,    36 

Modification  of  the.    C.  Van  Brunt xciii,  347 

Proposed  Changes  in  the.    De  Parville Ixxxiii,  255 

Ritchie's  Modification  of  the Ixxxiii,  344 

Simplified.     J.  C.  Poggendorf xc,  58;  xc,  117 

Theory  of  the.    D.  S.  Stroumbo ci,  '356 

Homoeopathy  and  radiant  Matter cxvl,  .389 

Hone,  Swing xiv,  282 

Honey,  Ethiopian cvii,  420 

Preservation  of cxvi,  308 

Hooghly,  Solid  Matter  in  the  Waters  of  the Ixxv,  236 

Hook,  Double xxiv,  140 

for  catgut  Belts,  etc xxxvii,  317 

Traces,  etc.,  Haines'  self-locking ex,    71 

or  Lever,  A  Substituie  for  the  Lewis  bolt xiv,  147 

Self-acting  disengaging Ixx,  324 

Hooks,  Strength  of  iron..... liii,  361 

Hoops  for  Casks,  etc..  Iron.    Patent,  Marcli,  1834 xix,  116- 

Hoosac  Tunnel, 

Ixxxiv,  232  ;  Ixxxvi,  3 ;  Ixxxvii,  10 ;  Ixxxvii,  79  ;  xci,  145  ; 

xciv,  296 xcv,      6- 

up  to  March  1,  1873 xcv,  224 

July,  1874 xcvi,  150 

.Completion  of xcvi,  370 

Hops,  Extract  of.     Patent,  Aug.,  1841 xxxiii,  206;  Ixix,  392 

Horizon  for  astronomical  Ob.servations,  Becher's  artificial xxxiii,  398 

Gowland's  artificial.     Wm.  Baddeley xxiv,  424 

Improved  Form  of  artificial xc,  222 

Pendulum  niHriue  artificial xxxviii,    70 

Horn  and  Tortoise-shell.     A.  Aikin xxx,  256 

by  Rolling,  Manufacture  of Ixviii,  211 

Giving  a  metallic  Surface  to Ixiii,  286 

Machine  for  opening.    J.  James v,  399 

Polishing ii,  234 

Tortoise-shell,  etc..  Consolidating  and  utilizing  the  Waste,  etc.,  of., Ixix,    52 

Hornet,  Instinct  of  the.    John  McGarvie vi,  184 

Horse,  Extraordinary  Draught  by  one xxiii,  236 

Hair,  Loom  for  weaving.    Potts xxxvii,  313 

-power,  Average  Consumption  of  Coal  per Ixxx,  244 

for  raising  Water.     F.  W.  Simms xxxvii,    15 

in  Austria...     ..  Ixxii,  243 

of  Boilers.    W.  B.  LeVan xcv,  394 

steamBoilers xcii,    88 

Report  on, 
xcii,  91  ;    xcii,  262  ;  xciv,  91 ;  xciv,   377  ; 

xcvi,  396 xcvii,  227 

Engines  and  Boilers.     Edw'd  Brown xci,  187 

on  Watt's  Principle,  Finding iii,  335 

Uniform  Plan  of  estimating xci,  286 

Shoe,  Yates'  leather ciii,  303 


Horse  Shoes,  Making.    Patent,  Oct.,  1834 xix.  339 

without  Nails.     Patent,  June,  1828 vii,403 

Steam v,  2K3 

Tractive  Power  of.    Ellwood  Morris xxviii,    79 

Wiicel,  An  inclined xciii,     4 

Horses  by  Electricity,  Taniinu cviii,  211 

Economical  Method  of  keeping.     II.  Sully iii,  340 

Food  for iv,  207 

Imi)roved  Roller  for.     Patent,  March,  1>S31 xiii,  255 

Legs  and  Feet,  Protector  for.    Patent,  March,  1831 xii,  259 

New  Shoe  for xxxii,  421 

Horticultural  Hall  of  Centennial  Exhibition c,  154 

Horticulture,  Gas  Tar  in Iviii,  408 

Hose  and  fire  Engines,  Observations  on iii,  2k5 

other  fire  Apparatus  manufactured  in  Philadelphia,  1827 iii,  281 

Caoutchouc xxiii,  483 

Coupling,  Grinishaw'snew xcviii,  370 

Fire-engine.     Patent,  June,  1833 xvi,  426 

suction xiii,    71 

The  new  Blake xcvii,  297 

Hosiery,  Mode  of  finishing.     Patent,  June,  1839 xxx,  400 

Statistics  of xxxix,  359 

Hot  Blast.    See  Blast. 

Houses,  Moistening  Air  of.    T.  Appleby xxx,  263 

Houblonine Ixix,  392 

House,  Domestic  Offices  of  a.    I.  J.  Kent xx,  127 

-moving  in  Boston Ixxxix,    89 

Houses  in  Salford,  Eng.,  Fall  of Ixix,  324 

Moving  brick.     C.  S.  Close , c,  178 

etc..  Warming  and  ventilating.    Chas- Sylvester vii,  311 ;  vii,  379 

Hover's  carbonized  Paper.     H.  Orr Ixxxv,  269 

white  liquid  Paste Ixxxiv,  370 

Howard  superheated  air  Engine xcv,     4 

Wm.  H.,  Death  of... cix,  288 

Howard's  breech-loading  sporting  Rifle Ixxxi,  356 

dredging  Machine.    J.  W.  Nystrom Ix,     i 

vapor  Engine v,    22 

Howe  in  New  York'Central  Park,  Memorial  Statue  to  Elias xcv,    13 

Howe's  ])atent  truss  Bridge.     L.  jSL  Prevost,  Jr xxxiii,  289 

Truss,  Angle  Block  of.    J.  M.  Richardson lix,  306 

Hubbell's  Improvement  in  Firearms,  Report  on xl,  405 

Hudson  River  Railroad,  Western  Trade  in  Reference  to  proposed xliii,  166 

Tunnel.     S.  II.  Finch cxiii,  300 

Hughes'  System  of  type-printing  Telegraphs.    H.  Hyde Ixviii,    44 

insulating  submarine  telegraph  Lines Ixviii,  125 

Hugon's  gas  Engine Ixxxiii,  264 

Hulling  Machine  for  clover  Seed,  etc.    Patent,  Nov.,  1834 xix,  409 

Human  Body,  Spontaneous  Combustion  of vii,    ,31 

Effort,  Instance  of xxii,  134 

Endurance,  Limit  of cvii,  288 

Machine  and  Firearms,  Relative  useful  Effect  of  the xcix,  377 

Power  for  short  Intervals ex,  354 

Humboldt  Academy  in  Berlin,  Opening  of cvh,  348 

Humidity,  Preserving  Substances  from ii,  246 

Hungary,  Soda  Manufacture  in xxix,  378 

Hunter's  submerged  Wheels  and  Loper's  screw  Propellers,  Report  on xli,    24 

etc xli,  39;  xh,  167 

Hunting  by  Electricity cix,  104 

Huntoon  Governor Ixxxvii,    12 

Ilutching's  hydraulic  Apparatus,  Report  on xix,  180 

Huygens'  parabolic  Pendulum,  ExiJeriments  with.     R.  L.  J.  EUery ci,  258 

Hydrant,  Improved.     Patent,  July,  1S33 xvii,  405 

Report  on  Cochran's  noli- wasting  and  non-freezing Ixiii,  419 

Hydrants  and  fire  Service.    S.  McElroy, 

Ixxix,  81  ;  Ixxix,  168  ;  Ixxix,  236  ;  Ixxix,  288 
Waste-cock  for.    Robt.  Cornelius xxi,    23 

lO 
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Hydraulic  Apparatus,  Keport  on  Hutcliing's xix,  180 

Belt,  Hall's xxx,  411 

Cylinders,  Friction  of  leather  Collars  in Ixxxii,  100 

Elevator,  Walker's.    Thos.  Ewbank xxxv,  411 

Engine,  Walker's xxxiv,  109 

Engineering.    S.  McElroy, 

Ixxnii,  289;  Ixxiii,  361;  Ixxiv,  13;  Ixxiv,  145; 
Ixxiv,  217  ;  Ixxiv,  2t'9  :  Ixxiv,  361 :  Ixxv,  3  ;  Ixxv, 
217;  Ixxv,  303;  Ixxvi,  217;  Ixxvi,  289:  Ixxvi, 
361 :  Ixxvii,  3  :  Ixxix,  81 ;  Ixxix,  168 ;  Ixxix,  236  ; 

Ixxix,  288 Ixxxi,  145 

in  France civ,  230 

Lime xxii,  259 

Macliinery  and  steam  Engines.    Patent,  Jan.,  1851 li,  342 

Machines.     Patent,  June,  1827 v,  254 

etc.,  at  International  Exhibition  of  1862 Ixxvi,  409 

Mortar,  Use  of.    W.  Michaehs xci,  332;  xcii,  141 

Motors,  Experiments  upon  two.     E.  Geyelin lii,  418 

Performance,  Extraordinary xxxix,  134 

Phenomenon,  Singular.    ^Vm.  Baddeley xx,  204 

Power Ixxii,  383 

Presses Ixxiv,  325 

Propeller Ixxxii,  152 

Euthven's.     Isaac  Newton Ixxxv,  161 

Ram,  A xcii,     5 

Improvement  in.     Patent,  March,  1847 xliii,  404 

Notes  on  the xliii,  133 

Observations Ixxxiii,  118 

,  Report  on  Gatchell's Iv,  428 

Use  of.    W.  Michaiilis xcii,  196 

Riveting cxiv,  145 

traversing  Frame xxxvii,  374 

weighing  Machine v,  336 

Works  at  Algiers.     Poirel..'. xxix,  177 

Hydraulics  as  a  Branch  of  Engineering.    Geo.  Rennie xix,  56  ;  xix,  125 

Contraction  of  Veins  of  Water.    Baeyer xxxvii,  324 

New  Principles  of.    L.  D'Auria cv,    73 

of  Rivers.     Henry  L.  Abbot xcv,  161 

Solution  of  a  Problem  in  practical.     C.  HerschelL.xcii,  105 ;  xcii,  181 

Hydro-carbons  from  Coal  and  Peat,  Obtaining.     Patent,  Dec,  1^61 Ixxv,    62 

New Ixxxi,  322 

-chloric  Acid,  Purification  of  commercial.    Lambert xxxvi,  143 

Sulphate  of  Soda,  etc.,  Manufacture  of.    R.  De  Luna Ix,  351 

-dynamic  Imitation cxv,    71 

of  electric  Phenomena cxviii,  312 

-dynamometer,  Applications  of  the cix,  350 

-electric  Machines.    C.  V.Walker xxxviii,    68 

-electricity  and  Hydro-ma.gnetism cvii,  350 

Hydrofluoric  Acid,  Manipulation  of xcvi,     8 

Hydrogen  and  its  Substitutes  for  the  lime  Light ciii,  209 

Arseniuretted Ixxxiii,  372 

as  a  blow-pipe  Reagent,  Use  of  sulphm-etted xciv,    83 

calorific  Agent,  Use  of Ivii,  423 

Bells  without  Sound  in Ixxxvii,  372 

Burner li,  355 

by  Iron,  Absorption  of ci,  231 

Nickel,  Absorption  of cviii,  205 

Chlorhydrate  of  phosphuretted cix,  385 

Commercial  Production  of xcv,    84 

Cooling  Effects  of xlvi,  358 

Cosmical  Relations  of lxxx^ii,  159 

Deutoxide  of Ixxxii,  355 

Diamagnetism  of civ,  368 

for  illuminating  Gas,  Use  of.    Robt.  Hare xliii,  144 

Lighting,  New  3Iode  of  preparing  carburetted xxvii,  349 

from  stellar  Space Ixxxiv,    16 
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Ilyclrogen  Gas xxvi,  143 

Lines,  Variations  of..  cxii,  234 

Wideninji  ol  tlie cx^',    71 

Liquefaction  and  Sollditication  of.    Pictet, 

cv,  I'Jl  ;  cv,  311) ;  cvi,  13 ;  cvi,  101 ;  cvi,  157  ;  cvi,  231 ;  cvi,  334 

Manufacture  of xciii,    10 

Metal Ixxxvii,  158 

IMeteoric  Ooclusion  of xcviii,    h6 

New  Ai)plicatiou  of eviii,  280 

Gaseous  Bi-carburet  of.     Edmund  Davy xxiii,  21(5 

Nitrogen  and  Air,  Li(iuefaction  of.     L.  Cailletet cv,  128 

on  Metals,  Action  of Ixvii,  344 

Peroxide,  Researches  on cvii,  342 

Preparation  of Ixxxiii,  204 

Proof  of  metallic  Character  of xcvii,  403 

Relations  of cxviii,  159 

Self-regulating  Reservoir  for.     R.  Hare i,  193 

Synthesis  of  Carburets  of.    Berthelot Ixiii,    (38 

through  Caoutchouc,  Filtration  of xxviii,  117 

to  Pailadium,  Relation  of.     Thos.  Graham Ixxxvii,  256 

upon  ferric  Oxide,  Action  of xcii,    85 

Hydrogenium cv,  274 

Amalgam xc,    10 

of  Loew xc,  224 

Hydrometer,  A  new , Ixxxix,  227 

Hydrometers.    Robt.  Hare ii,  354 

Improved  Mode  of  graduating Ixvi,    63 

Hydro-motors cxiii,  310 

Hydrostatic  Cylinders,  Resistance  to  Rupture  of.    St.  John  Day Ixxxi,    34 

Paradox.    T.  P.  Jones xviii,  365 

Pressure,  Tests  by.    S.  Lloyd  "Wiegand cxviii,  116 

Trough.     De  Volson  Wood Ixxvii,  289 

weighing  Machine.    Ericsson xxviii,    43 

Hygro-barometer xxxvii,  354 

Hygrodeik,  Edson's , Ixxxv,    67 

Hygrometer,  Description  of  a.    J.  M.  Batchelder xlviii,  444 

Dew-point.     J.  P.  Espy xvii,    81 

New xciii,  8;  xciii,  229 

Form  of Ixxxiv,  424 

Self-registering , Ixx,  120 

Hygrometers,  Cheap xxviii,  359 

Hygrometric  Observations  in  Meteorology,  Importance  of.    J.  P.  Espj% 

xi,  221 ;  xi,  361 

Hygroscopic  Paper xcix,  375 

Hypsometer,  or  height  Measurer.    John  Sang xxix,  413 
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Ice,  Anchor.    J.  B.  Francis Ixxxii,  236 

Wight  &  Owen Ixxxv,  242;  Ixxxix,    77 

Artificial Ixxi,  203;  Ixxii,  282  ;  xc,    38 

at  Bottom  of  Streams ". xxii,  125 

Depth  of  twenty-five  Feet Ixxxii,  101 

great  Depth,  Formation  of Ixxxv,  242 

Bending  of  glacier xcii,  297 

Boat,  it.  &.  W.  Brown's.     H.  Howson Ixii,  2S3 

Proper  Mode  of  constructing  an.     A.  C.  Jones Ixiii,  i-^;  Ixiii,  279 

Bursting  Power  of cxi,  472 

Cause  of  the  Holes  in  melting.    John  Ferguson xxix,  278 

Discovery  of  the  ncm-conducting  Power  of.     A.  D.  Bache xxi,  182 

Gorrie's  Pamphlet  on  artificial  Production  of 1,  360 

Gorge  in  the  Schuylkill  above  Fairmount.    J.  W.  Murphy xcyi,  253 

Machine,  Anew xcii,     6 

Carre Ixxxiv,  79  ;  cii,    49 
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Ice  Macliine,  Gitfard's ci,  14+ 

on  Carre's  Plan,  at  New  Orleans Ixxxiii,    67 

•  Eefrigerative  Effects  of  the  Carre xc,  15G 

Kobt.  Hare xviii,    91 

Toselli's Ixxxiii,  2.'!1 ;  Ixxxiv,    80 

Machines  for  makins;.    Eobt.  Briggs cvii,    73 

Pictet's....!". cxi,  224 

-making cv,  427 

Machine Ixxvi,  104;  Ixxxi,  3-46;  Ixxxi,  419 

Refrigerating  and Ixxviii,  109;  Ixxviii,  176 

Mining  and  storing.     Wm.  P.  Blake cxvi,  355 

near  its  melting  Point,  Properties  of.    Forbes Ixvi,  402 

Xew  Mode  of  breaking.. xxvi,  2.s5 

Packing  and  Storing.     Patent,  May,  1838 xxvii,  244: 

Phenomena  of.    J.  H.  Dumble ' Ixvii,    50 

Progress  in  the  artificial  Production  of.    H.  Meidinger ci,  266 

Piailroad  upon liii,  160 

Resistance  of.     T.  J.  Cram xx,  365 

Some  physical  Properties  of.    Tyndall Ixvi,  209 

Transporting  heavy  Loads  upon.     T.  J.  Cram xx,  365 

Trade  between  America  and  India xxii,  142 

Variation  in  the  melting  Point  of li,  197 

Iceland,  Eruptive  Phenomena  in hi,  402 

Identity  of  spectral  Kays  in  different  Elements cxiii,  465- 

Ignis  Fatuus.    John  M'itchell viii,    73 

Falling  Stars,  etc     L.  Blesson xv,  408 

Ignition  of  colored  Fires,  Spontaneous Ixxxiii,    87 

Igniting  Point  of  coal  Gas.    E.  Frankland Ixxiv,    90 

Illuminating  Gas,  Injurious  Effects  of cxvii,  356 

Power  of  strained  and  unstrained  Oils ii,    53 

Illumination,  Aitificial.    E.  Frankland Ixxviii,    30 

B.  H.  Paul Ixxviii,  124;  Ixxviii,  203;  Ixxviii,  265 

W.  Svmons Ixxviii,  270 

by  Electricity.    J.  Jamin cv,  403 

Monochromatic xcii,  152 

New  Mode  of Ixxrai,    24r 

of  Tubes  by  the  Holtz  Machine cxii,  388 

on  the  Air  in  Dwellings,  Influence  of  artificial.   Besanez,  Ixxxvi,  266- 

with  mineral  Oils.    Booth  &  Garrett Ixxiii,  373 

Ilmenium Ixvxi,    69 

Image  in  the  magic  Lantern,  Erecting  the  inverted.    H.  Morton Ixxxiii,  406 

Imaginaiy  Roots,  Interpretation  of : cvii,  204 

Imitation  Caoutchouc cxv,  439 

Immersion  of  conical  Bodies xvi,  287 

Impact  and  Collision.     E.  Hodgkinson xxii,    51 

Observations  on  the  Measure  of vii,  208- 

on  Beams,  Effect  of.    E.  Hodgkinson xix,  140 

Impressions  in  Sand,  etc..  Preserving Ixxii,  133 

Improvement,  James  River  and  Kanawha xxxiii,  160 

of  the  Ohio  River..  xxxiii,  23& 

.  System  of  the  South,  Internal.    J.  C.  Trautwine xx\'ii,    10 

Improvements  and  Discoveries,  Xotice  of  new iv,  420 

in  Europe  in  1840,  Internal.     L.  Klein, 

xxxiii,  1 ;  xxxiii,  73 ;  xxxiii,  145 ;  xxxiii,  217 

Germany,  Internal.    DeGerstner xxxi,  247 

the  United  States,  18.39,  Internal.  De  Gertsner, 
XXX,    217 ;    XXX,    289 ;    xxx,    361 ;    xxxi,   3 ; 

xxxi,  73 xxxi,  165 

of  the  United  States,  Internal Ixvii,  366 

Incandescent  Lamps,  Luminous  Power  of cxviii,  393 

Inch,  Ancient  Standard  of  British.    John  Taylor Ixxii,  298 

Inclined  Plane  for  Canals.    Jas.  Renwick ii,  329 

Report  on  J.  Renwick's ii,  321 

or  balance  Lock  for  Canals,  Improvement  in iii,    91 

Wedge,  etc..  Observations  on.    D.  H.  Mason vii,  426 

Planes,  Descent  of  Bodies  upon.    D.H.Mason ix,   49 
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Inclined  Planes,  Descent  of  Bodies  upon.    Clias.  Potts ix,    54 

tor  Canals,  Keport  on y,  257 

Motion  of  Bodies  on viii,  214 

Grirteth viii,  288 

Pressure  of  descending  Bodies  on.    T.  W.  Bakewell ix,  24H 

Incombustible  Composition  for  Buildings.     M.  Pew iii,  35(> 

Paper '. cxvi,  371 

Increasing  the  dynamic  Effect  of  the  Pulsation  of  Diaphragms,  etc..  Method 

of.     Wm.  B.  Cooper cxiii,  459 

Incrustation  from  Boilers,  Bemoving Ixix,  320 

in  the  Boilers  of  Steaniship  "Isabel" liv,  23:)  ;  Iv,  142 

Boilers,  Preventing, 

xl,  222  ;  xl,  255  ;  xliv,  22G  ;  1,  .-593  ;  li,  224  ;  Ivi,  303  ; 

Ixxi,  324  ;  Ixxiv,  48  ;  Ixxxi,  347  ;  Ixxxv,  121 civ,    15 

See,  also.  Scale  in,  etc. 

of  Boilers xliv,  72  ;  Ixx,  297;  Ixxviii,  279;  Ixxxi,  349;  xcvi      7 

marine  Boilers.     J.R.Napier Ixxix,    30 

P.  Jensen Ixxxii,  79  ;  Ixxxii,  145 

steam  Boilers xli,  383;  xlii,  29;  lix,  2(54;  Ixxxi,  18;  xci,  151 

Component  parts  of  the xlvlii,  258 

Report  upon  boiler.    J.  II.  Setchel xcv,  172 

Incrustations  and  Deposits  in  Boilers.    Couste Ixxv,    51 

Scale  in  Boilers.    C  S.  Strong cix,  213 

in  steam  Boilers.     Delandre liv,  124 

on  Brick  Walls.     Wm.  Trautwine cv,  259 

Steam-boiler  Waters  and.     J.  G.  Rogers xciv,  161 

Incrustator,  American  Anti-,  Trials  of  the.    Chas.  M.  Cre.sson Ixxxv,  121 

index  Plates  for  gear  Cutters,  Constructing.     J.  E.  Sweet cviii,  106 

AVheel,  Novel  Mode  of  Orimiating  an.    Robert  Grimshaw  cxi,  199 

India,  Canals  and  Railroads  in.     W.  B.  Adams Ix,  217  ;  Ix,  293 

First  steam  Communication  with xi,  139 

Peculiarities  of  Engineering  in.     J.  G.  Medley l.xxx,  375 

-rubber.  Preservation  of,  under  Water cxi,  380 

Indians,  Ingenuity  of  American lx.xxi,  124 

Indicating  Apparatus,  Hart's xcvii,     7 

teiegraph  Wires,  New  Method  of cxvii,  349 

Indicator,  as  a  Detector  of  lost  Motion.    Robert  Grimshaw cxvi,  245 

Bourdon's  steam-engine Ixxii,  347 

Cards,  Doctoring.     Robert  Grimshaw cxvii,  354 

Length  of.     Robert  Grimshaw exviii,  296 

Diagrams.    G.  H.  Babcock Ixxxviii,  193 

Concerning.     Paul  Kauffer civ,    65 

from  Steamboat  "  George  Collier  " Iv,  332 

U.  S.  S.  "Spitfire."    B.  F.  Isherwood li,    91 

of  Steamship  "  Magnolia."     S.  H.  Gilman Iv,  401 

Improved  pressure.    J.  P.  Eraser xlix,    12 

Railroad.     Wm.  Anderson xli,  383 

Rigs,  Comparison  of.    Robert  Grimshaw cxvi,    18 

Steam-engine xxvi,    62 

Vacuum  knd  the.    J.  T.  Hawkins Ixxxi,  229 

Indigo.     J.  C.  Booth xxxi,  161;  x«cxi,  224 

Action  of  Etheron.    Yogel xxix,  263 

and  its  artificial  Production.     H.  E.  Roscoe cxii,  295 

Artificial cviii,  332 

Production  of xci,  197 

Ascertaining  the  Value  of li,  123 

-blue  in  StutYs,  Imparting  greater  Liveliness  to Iv,    55 

in  India,  Hints  respecting  the  Manufacture  of ix,  120 

the  United  States,  Manufacture  of.     Wm.  Partridge x,  193 

Manufactured  in  India.    C.  H.  Weston viii,  233;  viii,  311 

Solvent  for xci,  368 

Technical  Employment  of.     J.  C.  Booth xxxi,  296 

Indigoes,  Valuation  of  commercial xcvii,  300 

Indium,  Ingots  of Ixxxiii,  374 

"Individual  Call"  System  of  telephone  Alarm,  Improvement  in cxiii,  463 

Induced  Currents  in  reciprocal  Movements cxvi,    96 
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Induction  Apparatus  for  reversed  Currents.    Thomson  &  Houston cvii,    40 

Ehumkorff's,  Report  on  Ritchie's Ixx,    64 

Balance,  Hughes'  new c\iii,  132 

Coil,  Great Ixxxviii,    40 

Important  Adjunct  to  the.    Henn-  Morton Ixxxiii,  256 

Large.    Wm.  H.  Wahl .'. xci,  212 

Xew  Connection  for  the.    E.  J.  Houston xci,  417 

of  unusual  Size xc,     7 

Electrical Ixxx^ii,  227 

Electro-dynamic cvii,  276 

Estimate  of  the  mechanical  Equivalent  of  Heat cix,  349 

Machine,  Alteneck civ,  227 

Combined ex,  407 

Machines,  Ci  ntroUing  the  Armatures  of  electro-magnetic.  Heni-v 

TVilde Ixxxviii,  121 

for  Telegraphy,  Electro-magnetic Ixxviii,  181 

Phelps'  System  of  Telegraphing  by cxx,  165 

Phenomena  of.    E.J.Houston ci,    59 

Industrial  Ait ci,     1 

Education  from  a  business  Standpoint.     John  S.  Clark cxii,  218 

Society  of  Mulhouse ciii,  229 

Teaching cv,    65 

Industry,  Xew,  in  Madrid cxvii,    72 

Inertia i,  296;  xiii,      5 

Motion  and  Force.     J.  C.  Trautwine Ixxiv,  109;  Ixxiv,  194 

of  railroad  Trains,  Power  to  overconn^.      P.  W.  Barlow Ixxviii,  296 

Surfaces,  Moment  of.    De  YolsonWood Ixxxi,    91 

Inertic,  Vis viii,  416 

Inflammable  Gases,  Generation  of,  in  the  Diffusion  of  Beets cxvi,  157 

Influence  of  minute  Mixtures cxv,  388 

Temperature  on  metalloid  Spectra cxv,  313 

Information  for  practical  Men,  Practical cii,    73 

Infra-red  Rays  and  Bands cxix,  31,  ls8 

Infusoria,  Effects  of  Heat  on Ixxxv,  149 

Fossil xxiv,  198;  xxiv,  370 

Infusorial  Earth  and  its  Uses.    Wm.  H.  Wahl cii,  407 

Initial  Condensation  of  steam  Cylinders.    Wm.  Dennis  Marks cxvii,  173,  2.50 

Injection-water  into  Condenser,  Regulating  Flow  of xlix,  138 

Injector  and  Ejector,  J.  H.  lrwin's,"Eeport  on cix,  106 

Apparatus  illustrating  Action  of  Giffard Ixxxi,  136 

as  an  Elevator  for  draining  Mines,  Gift'ard's.    Wardle Ixxiv,  101 

Beale's  improved  giease xc,     6 

Giffard's Ixviii,  2  ;  ixxii,  243 

J.  W.  Xvstrom Ixxiv,  391 

C.  E.  Emery, 
Ixxxi,  52  ;  Ixxxvi,  54  ;  Ixxxvi,  124  :  Ixxxvi,  194  ;  Ixxxviii,  145 

automatic.     Combes Ixix,  325 

Improvement  in  the  Giffard.    Turck Ixxx,  143 

Improvements  in  Giffard's.     J.  Robinson Ixxx,  ,383 

Mack's ciii,  161 

Review  of  the  Report  on  the  Irwin.    W.  Lewis cix,  386 

Injectors  and  Pumps xci,  150 

Uses  of civ,  .371 

Ink,  Advantages  of  Carbon  as  an  Ingredient  of.    .Spiller Ixix,  ,390 

and  Paper  tor  Lithographers,  Autographic iv,  135 

Blue civ,  299 

Writing.     Patent,  Xov.,1839 xxxi,    23 

Corlorless ...xl,  123 

Copying xxii,  414 

devoid  of  free  Acid.    Robt,  Hare xxiii,  464 

Excellent  and  cheap Ixxx,    70 

for  Linen,  Xew  marking Ixxxviii,  222 

marking  Linen,  Brown Ixiii,  .3.56 

steel  Pens hi,  .3.56 

from  attacking  metallic  Pens,  To  prevent xxiii,  .383 

becoming  Mouldy,  Preventing xxii,  357 
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Ink,  from  Prussian  Blue,  Blue xxxi,  214 

Galls  used  in  making  black xxix,  ;{7» 

in  Cakt's,  Preparation  of  \vritin<^ Ixiv,  l.iO 

Indelible xlvi,  130;  xcv,  .TiS 

and  bistre.     MacCuUocii v,  IKl 

black.     Patent,  Xov.,  18M7 xxvi,  L'.">2 

Composition  of  a  new.    Dr.  Traill xxvi,  '257 

India xv,  127;  xx,  358;  xxiii,  323;  ciii,  3.38 

Inferiority  of  English  to  Chinese xxiii,  218 

Observations  on  writint;.     J.  Bostock x,  208 

on  bunk  Bills,  Pieport  on  Benners  &  Dainty's  Mode  of  protecting....xxxi,    12 

or  Dye,  Indelible.     Braeonnut .viii,  41'J 

Portable xcv,  2!»7 

Printer's  copying xc,    .32 

Removing  indelible xxviii,  115 

Selection  of  India Ixxxiii,  14!) 

-stand.     Patent v,  3()5 

-stands.    Patent,  Jan.,  1.S41 xxxiii,  2ul 

Substitutes  for  India Ixxix,    51 

Sympathetic iv,  212;  xviii,  144 

Vanadium cxi,  385 

with  Prussian  Blue,  Prei)aration  of  blue.    Vogel Ixxix,    52 

Writing '. Ixxiii,  212 

Inking  Apparatus  for  Printing.    Patent,  Oct.,  1829 ix,    38 

Presses.     Patent,  Nov.,  1830 xi,  173 

lithographic  Stones,  New  Pollers  for xiv,  282 

Rollers,  Elastic  composition i,  305 

Glue  and  Glycerine  for Ixxxiv,  424 

Substitute  for  Balls  in  printing.    Jones iii,  196 

Inks  and  Dves,  Manufacture  of.    Patent,  Aug.,  1839 xxx,    52 

Indelible xxiv,  184 

writing xiv,  187 

Tests  for ex,  4.31 

Writing Ix,  413 

Inlaying,  ^Machinery  for  preparing  Substances  for.     Patent,  Nov.,  1843 xl,    .36 

Insect  found  in  raw  Sugar.     Ilob't  Niccol Ixxxvi,  327 

Life  produced  by  galvanic  Electricity xxvi,  428 

Insectifuge,  Wormwood  as  an cxi,  380 

Insects,  Cloth  fabricated  by iii,  208 

destroyed  by  Chamomile xxi,  366 

Destruction  of Ixvi,  359 

Force  of Ixxxi,  186 

from  Trees,  Method  of  clearing ii,    56 

in  Grain,  Destruction  of Ixxiii,  347 

Preservation  of  zoological  Specimens  from.    T.  S.  Traill iv,    51 

Protection  against civ,    48 

Ravages  of,  on  fruit  Trees i,  364 

that  attack  Lead Ixxx,  264 

Instinct  of  the  Hornet  of  New  South  Wales.    John  McGarvie vi,  184 

Institute,  Albany vi,  164 

Maryland.     J.  I.  Cohen xi,    m 

of  >iechanical  Engineers,  Address  before.     J.  AVhitworth Ixiii,  2.')7 

Institution  of  Civil  Engineers  of  London,  Proceedings  of xlii,    29 

naval  Architects Ixxvi,  122 

Instruction  at  the  Franklin  Institute,  1S77 ciii,      7 

Instruments,  Philosophical  and  mathematical Ixxxix,  298 

Self-registering xliii,  136 

Insufflation,  Method  of cii,    58 

Insulating  Material  than  Gutta-percha,  A  better.     E.  O.  W.  Whitehouse, 

Ixvii,  .355 

submarine  and  subterranean  telegraph  Cables xlvii,  284 

telegraph  Lines,  Hughes'  Methods  of Ixviii,  125 

Insulation  by  Gutta-percha,  Defective.     J.  M.  Gaugain Ixxi,  333 

Use  of  Gutta-percha  in  electrical.     M.  Faraday xiv,  446 

Insulator,  The  Brooks' Ixxxiii,  .375;  Ixxxvi,    82 

paraffine xciv,  300 
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Insulator,  Caoutchouc  as  an  electric.    Wm.  Hooper Ixxxi,  181 

for  telegraph  Wires,  Thayer's Ixxvii,  214 

in  England,  The  Brooks Ixxxvi,    15 

France,  The  Brooks Ixxxy,  149 

Insulators,  Gases  as li,  357 

Telegraph Ixxxiv,    10 

Testof  telegraph-line Ixxxvi,    16 

Insulite cxv,  147 

Intellectual  Work,  Influence  ot,  on  the  Elimination  of  phosphoric  Acid..exix,  238 

Intensity  of  Current  in  Geissler  Tubes cxviii,  395 

Interior'of  the  Globe cxvii,  38s 

Intermittent  Radiation,  Tones  produced  by cxv,  389 

International  electrical  Exhibition,  Glimpses  of.    Edwin  J.  Houston  (Tele- 
phones), 

cxix,  40,  122,  189,  320,  409  ;  cxx,  46 364 

Eeports  of  Board  of  Examiners  :  V,  YI 
and  VIII,  electric  Lamps  ;  XIV,  Bat- 
teries ;  XVIII,  underground  Con- 
duits ;  XIX,  electric  Telegraphs : 
XXI,  fire  and  bur|;lar  AJarnis  and 
Annunciators ;  XXIV,  electro-dental 
Apparatus  ;  XXVII,  Applications  of 
Electricity  to  Warfare ;  XXX,  ila- 
chinery  and  mechanical  Appliances 

(see  Supplements) cxix, 

Report  of  Section  XII— gas  Engines 

*  {Svpplenie/it  to  Oct.  Number) cxx, 

Competitive  Tests  of  dynamo-electric 
Machines  (Supplement  to  Nov.  Num- 
ber)  cxx. 

Mechanical  and  electrical  Tests  of  Con- 
ductors {Supplement  to  Nov.  Num- 
ber)  cxx. 

General  Report   of   Chairman    (Sup- 

j)lement  to  July  Number) cxx, 

Report  of   Section  X — steam   Boilers 

(Supplement  to  July  Number) cxx, 

On  the  Efficiency  and'  life  Duration  of 
incandescent  electric   Lamps   (Suj)- 

plement  to  Sept.  Number) cxx, 

railroad  Company xxii,  430 

Interoceanic  Communication  across  Central  America.    J.  E.  Nourse, 

xcii,  97  ;  xcii,  161 ;  xcii,  305  ;  xcii,  377  :  xciii,  305  ;  xcv,    89 

Railroad xxxiii,  365 

Insurance  Company,  Railroad  passenger li,    95 

Intonation  of  chime  Bells.    John  W.  Nystrom cxiii,  367 

Inundation  in  England,  The  middle-level Ixxv,  240 

Invasion  of  England  by  a  subterranean  Tunnel cxvi,  469 

Invention,  Patent.    J.  Richards xciii,    17 

Inventions  and  Improvenmts  patented  by  Jas.  Bogardus xli,  403 

A  Centura/  of.    Marquis  of  Worcester iii,  374 

History  of xxxix,  278 

of  the 'Century.    P.  E.  Chase ciii,  274 

Origin  of  several  Mechanical.    J.  C.  Dyer Ixxxi,  247 

Reports  by  Committee  on :  For  Eeports  by  this  Committee,  see 
Name  or  Mention  of  Invention  ;  aUo,  of  Inventor. 

Inventors  and  the  Crown '. Ixxx,  211 

Honor  to xcv,    15 

of  United  States,  Proceedings  of  a  Convention  of xliii,    41 

Proceeding^  of  Convention  of,  1847 xliv,  2X5 

Invertebrates,  Digestion  of  Albuminoids  in cvii,  278 

Investment,  Railroad  Property  as  an x.xx,  285 

Involute  of  the  Circumference  of  a  Circle.    L.  D'Auria ex,    45 

J.  J.  Skinner ex,  105 

Remarks  on.    Thos.  Bakewell xi,    99 

Iodides,  Change  of  Color  by  Heat  in  certain xci,  158 


153 

Iodine  and  Bromine,  Delicate  Test  for Ixxxi,  Sn^ 

froni  Icelp  8. ida,  Extracting xlii,    (JO 

Cyanide  of,  in  Iodine xcii,  156 

Effect  of,  npon  Germination xi,  215 

employed  as  a  Dye vii,  146 

Extemporaneous  Evolution  of.     liobt.  Hare xvi,  'Mii 

in  Minerals  and  Plants  remote  from  the  Sea xxiii,  308 

New  Solvent  for.     1.  Walz xcv,  22.5 

Preparation  of.     Bussy ,; xxiv,  182 

Production  of,  by  Distillation  of  Seaweed ciii,    72 

Solution  of Ixxvii,  2S5 

Iridium  Industry,  The.    Wm.  L.  Dudley cxvlii,    35 

or  Rhodium,  Apparatus  for  Fusion  of.     Kobt.  Hare xliv,  128 

Osmiuret  of xxx,  1!)6 

Iron,  Absorption  of  Hydrogen  by ci,'2;U 

Acetate  of.  as  a  Remedy  for  arsenical  Preparations xxxix,  347 

Action  of  Sea-water  upon xxx,  60  ;  lxxiv,^327 

converting;  it  into  Plumbago xxiii,  483 

David  Mushet xxix,  409 

Alloy  of,  A  new ciii,  413 

Alloying  with  Copper,  Practibility  of.    David  Musliet xx,  276 

Alloys  of  Manganese  and .'. xcvii,  293 

Analysis  of..... Ixxxviii,    ^2 

and  Chronuum  in  chrome-iron  Ores,  Amount  of.    J.  B.  Britton..lxxxix,  211 

Coal  Field  discovered  in  Ireland , Ivi,    65 

Ice,  Weiglit  moving  rapidly  over '. Ixviii,    96 

Lead,  Galvanic  Action  between xxix  125 

some  Improvements  in  its  Manufacture.    J.  D.  M.  Stirling.. ivi,  36,    93 

Steel.     Thomas  Gill i,  47,  79,  147,  224 

Alloy  of,  witii  Tungsten Ixxxi,    54 

Bessemer's Ixxv,    61 

Burnt xciii,  153 

Combined xcvi,    74 

Combining xciv,  151 

Cylinders,  etc..  Making  hollow.    Patent xii,  257 

Determination  of  combined  Carbon  in.  J.  B.  Britton.lxxxix,  356 

Effect  of  Cold  on xci,  295 

Exjieriments  on.    A.  L.  Fleury Ixxiii,  283 

Hardening Ixxiv,  266 

improved  by  Rust xv,  275 

Manufacture  of.     A.  L.  Fleury... * Ixxvi,  214 

Bessemer's  Process  for.    C.  Sanderson Ixii,  273 

by  Bessemer  Process Ixxiii,  413 

Gfjers'  Improvements  h) cxiii,  118 

Improvement  in.     A.  Laugel Iviii,  117 

Improvements  in  the xxix,  123 

in  India.     F.Buchanan v,  391 ;  vii,      7 

Manufacture  of   malleable   Iron  and   Steel.    H. 

Bessemer Ixviii,  390 

Martien's  and  not  Bessemer's  Process  for Ixii,  285 

Pauvert's  Improvements  in Ixiv,  353 

without  Fuel.    H.  Bessemer Ixii,  267 

Pho.sphorus  in.     (Note) cvi,    64 

Plates,  Resistance  to  Shot  of Ixix,  135 

of  Ships,  Connecting  the.    N.  Barnaby Ixxxii,  372 

Protection  of,  against  Rust Ixxii,  264^ 

Purification  of,  by  dry  Steam,  Shaw's  new  Process  f or..xcv,  371 

Qualities  of xxxv,  193 

Rapidity  of   Magnetization  and    Demagnetization    of. 

Deprez xcix,  380 

Refining,  by  induced  Electricity Ixxii,  353 

Statistics.   "See  Iron  Trade,  Statisticfi  of. 

Strength  of,  at  high  Temperatures,  Experiments  on  the. 

C.  R.  Roelker cxii,  241 

Increasing  the.     Paf/nts xxvii,  404  ;  xxviii,  232 

Tensile  Strength  of  American  and  English xciv,  399 

Table  of  absolute  Strengths Ixvii,    10 
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Iron  and  Steel.    Strength  of  Structures,  Effect  of  magnetic  and  galvanic 

Forces  upon.     Cresson c,  340 

Tests  of,  U.  S.  Commission  on xcix,  305 

Notice  from c,    33 

Working.     C.  Varley xiv,  110,  19.5,  273 

Angle,  Eussian.     J.  W.  Nj-strom Ixxiv,    6H 

Anthracite xxiv,  185  ;  xxix,  267 

Richard  Evans xxx,  405 

Artificial  Concretions  on.     Payen xx,    57 

Bar,  Experimental  Test  of Ixxxix,  221 

for  suspension  Bridges,  Comparison  of  Wii'e  and xvi,    52 

Bessemer,  Experiments  on Ixii,  349 

Boiler,  Tests  of,  in  relation  to  steamboat  Law.    J.  A.  Dumont cvi,  411 

^    British  Ores  and  Analyses  of xci,  326 

Bronzed,  Tucker's Ixxxiv,    13 

Browning  of ciii,  227 

Buildings.    See  Buildinps. 

Carbonaceous,  Mode  of  Analyzing xix,  142 

Case-hardening.    Wm.  Baddeley xxviii,  346 

Cast-.     Eaton  Hodgkinson '. xxviii,  184,  238 

J.  M.  Oubridge Ixxiv,  106;  Ixxxii,    52 

American,  Excellence  of Ixxxv,  372 

Analysis  of.     Morfit  &  Booth... Iv,  193,  247,  317 

Analytical  Investigations  of xlix,  141 

and  Nickel,  Properties  of  Mixtures  of.    Wm.  Fairbairn Ixxii,    93 

Steel,  Constitution  of.     Fremv Ixxi,  2.39;  Ixxii,  3.3,  259,  342 

J.  W.'Xystrom Ixxxii,  356 

Wrought-iron,  Comparative  Durability^of xii,  281 

and  Steel,  Constituents  of.     Chas.  Schafliaeutl  ...xxix,  1.37 

Corrosion  of.  by  Water.     R.  Mallett xxxi,  126,  210 

Impact  on.  Effect  of.     Haswell Ixxii,  170 

Preparation  for  Cleaning xlviii,    47 

Buildings.     (.See  Buildings.') 

Chilled  and  unchilled,  Experiments  with -xlvi,  272 

Converting,  into  Steel  quickly  and  economically rxxxi,  279 

Cutting  large  Masses  of Ixxxix,  263 

Dilatation  of,  and  Phenomena  of  the  crane  Ladle.   R.  Mallet.xcix,  156 

Drilling,  Machine  for xiii,  286 

Durability  of,  in  Sea-water.     E.  B.  Webb Ixxiv,  327 

Effect  of  Fire  on Ixxvii,  187 

Elasticitj',  Comparative,  of  Wrought-iron  and 1,  402 

Enameling.    Patent xliii,  265 

Experiments  on Ixix,  117 

for  artificial  Magnets Ivii,  280 

Fracturing  with  Water,  Method  of Ixxxii,  215 

Gases  Dissolved  in Ixxxi,    48 

Hardening,  Mode  of Ixxviii,  425 

Hot-  and  Cold-blast.     Wm.  Fairbairn xxviii,  334,  386;  xxix,    54 

Manufacture  of.     (See  Iron,  MarmfarAiireof.) 

Methods  of  Treating,  in  the  Foundry.     Zerah  Colburn Ixxx,    41 

Magnetisable xxiv,  185 

Malleable,  Strength  of.    Tresca Ixxvi,    67 

Ornaments,  Berlin xxi,  286 

Friedeuberg xviii,  281 

Phosphorus  in.     Caron Ixxvi,  262 

Puddling,  at  Montblainville,  France.    Sauvasre xl,  342 

Resistance  of,  to  internal  Pressure.    J.  Briggs Ixxi,  409 

Softening.     T.  P.  Jones ii,  184;  iv,  273 

Mode  of xvii,  218 

Soldering,  to  Wrought-iron xlviii,    50 

Strength  of.     See  Iron,  IStrength  of. 

Thin Ixx,  122 

Treatment  of  melted.    Robt.  Mushet Ixxxiii,    32 

Unoxidizable Ixvi,  135 

Use  of.     D.  Treadwell vii,  107 

Ware,  Savery  &  Go's,  Report  on xl,    42 

Casting,  Gigantic Ixxiv,  58,  193 
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Iron  Castings  are  accurate  Copies  of  the  Mould,  Reasons  why.    Rob't 

Mallet xcviii 

Hardness  of.     Rufus  Tyler xvii 

Turif ying,  ISchaf haeutle's  Mode  of,  applied  to  the  Moulding 

in  second  Fusion xl 

Sand  and  blue  Clay  for xx 

Cementation  of.    Dufreuoy xx 

Carou Ixxi 

Change  in,  from  the  fibrous  to  the  crystalline  Condition Ixi 

Changes  in IxxV; 

in  internal  Structure  of.     Chas.  Hood xxxv 

Molecular,  produced  by  changes  of  Temperature.    Tluirston 

xcvi.  187 

Chemistry  of.    F.  A.  Abel Ixiii 

Coating xl 

Patent. xxxi 

Butcher's  Composition  for,  Report  on Ixiv 

with  Copper cxiii 

J.  Malin iii,  107 

Note  of  an  absurd  Process Ixxxii 

Pimieroy's  Process,  Report  on Iv, 

Watts  and  Burgers'  Patent hi 

Zinc,  Copper,  etc.  '  F.  Pellatt xxxix 

and  Iron,  with  Copper xliii 

Compounds  of  Carbon  and.    A.  Gui'et Ixii,  .335 

Conversion  of,  into  Steel Ixxii 

Corrosion  of.     {See  Iron,  Oxidation  of .) 

Cottages XXX 

Crystallization  of Ixxxiv, 

Crystallized  or  burnt xciii 

-cutting  and  shearing  Machine.    Patent xxxviii 

Cyafiuret  of,  A  new... xxvii 

Dephosphorization  of n Ixxxii,  ;$56;  xciii,  228;  xcvi 

F.  Gautier cix 

Progress  of.    F.  Gautier ex,  34 

while  Puddling,  by  means  of  Fluorspar xcvi 

Uesulphurization  of  Coke  and.    Calvert Iv 

in  Puddling Ixxiv 

Destructive  Effects  of  red  Lead  upon Ixviii 

Dross  made  into  paving  and  building  Material,  etc xli 

Duty  upon,  Protecting , xxiii 

Early  Uses  of cvi 

Effect  of  continued  and  increasing  Strain  upon.    C.  Huston cvii 

Use  upon  the  Quality  of cix 

Vibration  upon.     W.  Lucas xxxix 

Electro-deposition  of xcviii 

Electrolytic Ixxxviii,  301 ;  xe 

Electro-plating Ixxxvi 

Enameling xliii,  265  ;  Ixxiii 

English  vft.  Swedish  (Armor-plate) Ixxvii 

Enormous  Plate  of xxvii 

Extraction  of,  from  Cinders  of  Puddling  and  Reheating  Furnaces. 

F.  C.  Calvert Ixxvii 

Finely  divided,  and  its  Use  for  precipitating  Copper Ixxvii 

Flowers liv 

Founding xxxiv,  56,  116,  191,  269;  xxxvii,  188 

Forging,  Improvements  in 1 

Furnaces.     (See  Furnaces.) 

Galvanized xxxvi,  144 ;  xxxvii 

Ja,s.  Nasmyth xlvi 

for  armored  Ships,  Use  of.    Calvert Ixxiv, 

Gilding xcv,  210;  xcvi 

Greenland  native cvii 

Habitudes  of.     Wilkinson xxx! 

Hammering,  until  it  is  Red-hot Ixxxviii 

Hard,  Exceedingly Ixxxii 

Homogeneous,  Experiments  upon cv. 
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Iron,  Homogeneous.  Krupp's cviii,  278 

Hot-  and  Cold-blast,  Analyses  of.     F.  C.  Wiighton xlvii,  199 

Hot-blast XXV,    61 

iu  Missouri xcv,  159 

Influence  of  Sulphur  upon  Nature  of.    Janoyer liv,  259 

Magnetic cvi,  133 

Smelting.    H.  Fairbairn xlix,  125 

Magnetic  Beds  in  Wisconsin.    L.  TurnbuU Ivii,  268 

Intensity  of cxii,  156 

Ore,  Experiments  with.    W.  R.  Johnson xxvii,     1 

Power  of.    Delesse xlvii,  40:; 

Malleable cxii,  o>io 

Malleable,  Schafhaeutl's  Mode  of  rendering xlvi,    64 

Manufacture  of.     Patents, 

V,  177  ;  X,  168 ;  xi,  27 ;  xil,  196  ;  xiv,  337, 
340  ;  xvii,  196  ;  xxiv,  372 ;  xxvii,^")2  ;  xxix, 
301 ;  xxxi,  31  ;  xxxiii,  208,  .351 ;  xxxv,  144 ; 
xxxviii,  119  ;  xlii,  327  ;  xliii,  48  ;  xlv,  62  ; 

xlvii,  104; Ixii,  344 

Anthracite  Iron  Manufacture  of  the  United  States.     H.  Fair- 
bairn  xlvii,  393 

Application  of  Electricity  to xxxviii,  430 

Bessemer's  Process,  Experiments  with Ixii,  416 

Blast  Furnace  in  the.     J.  L.  Smith xlii,  197,  261 

by  hot  and  cold  Blast xxii,  132 

Carburetted  Air  in xciii,  230 

Cast-  and  malleable  Iron  from  Slags.    Crace-Calvert's  Method..lx,  210 

Direct  Process xxxv,  287  ;  ciii,  121  ;  cvi,  140 

\V.  X.  Clay xxxiv,  125 

of  making*Bar-iron xli,  286 

(Wrought-iron  and  Steel. )  C.M.DuPu^^civ,377;  cvi,404;cxii,      1 
from  the  ore  into  Blooms,  in  Shropshire.   'Practical  Observa- 
tions and  Results.     A.  Aikin ii,    75 

Hot  Blast  in  the  Manufacture  of  Cast-iron.     Thos.  Clarke....xxii,  127 

Improvement  in.    R.  H.  Schoenburg xxxiii,    98 

Improvements  in.     T.  W.  Booker xxxvii,  208 

in  East  India Ixi,  1.32 

Bngland.     Robert  Briggs xc,    73 

South  Wales.     H.  L.  Damsel xlix,  3.39 

Increase  iu  the,  due  to  the  Hot-blast xliv,    72 

Iron  and  some  Improvements  in  its  Manufacture.   Stirling..lvi,  36,    93 
Iron  Manufacture  of  the  American  Colonies  and  of  Pennsylva- 
nia.    (Bevieic) ciii,  154 

Kuowle's  Improvements  in 1,    65 

Malleable  Iron  and  railroad  Axles.     Thorneycroft liv,  330 

Bessemer's  Improvements  in  making Ixiii,  133 

Manufacture  of  ingot  Iron  and  Bessemer  Steel  from  phosphoric 

Pig.    Holland  &  Cooper ex,  182 

Mode  of  making  Boiler-iron xxiii,  276 

obtaining  a  very  hot  Blast  in  the Ixxii,  301 

Sheet-iron,  Imitation  Russian Lxxiii,    68 

Use  of  fossiliferous  Ore  of  Pennsylvania  in.    J.  C.  Booth.. xxxii,  187 

Wrought-iron  from  Cast-iron  (Ellershausen  Iron) Ixxxvii,  154 

Manufactures  in  Great  Britain.     R.  H.  Thurston xci,  29,  161,  253,  320 

Melting,  in  Gas  Coke  as  a  Fuel  for.    Merrick  «&  Agnew xxiv,  423 

Cupolas,  Improvement  in  Process  of ci,  154 

Metallic,  iu  fossil  Wood.    W.  G.  Lettsom Iv,    62 

Meteoric i,  185;  cv,  103 

Mines  in  Algeria xcvii,  296 

Canada Ixxxiv,  220 

Native,  Artificial  Imitation  of cviii,    66 

in  Africa,  Is  there?    R.  F.  Brower Ix,  394 

Nature  of xxxiv,  357 

Nickeled cv,    63 

Nordhausen,  Analysis  of  Sulphate  of xxv,  .341 

of  Borneo xiv,  414 

Ore,  Black-band,  New  Deposits  of Ixxxiii,  367 


Iron  Ore  from  Iron  >roiiiitain,  Mo.,  Analysis  of.    Rogers  &  IJoye xxvii,  361 

of  Mondrat^on,  in  Spain,  etc.     G.JJowles viii,  305 

Swedisli,  Two  new  Metals  in.     Ullgren Ixvi,  202 

(See  Tronxtone.) 

Ores,  Algerian,  Analysis  of cviii,  2()7 

Analysis  of xxiii,  21« 

containing   both   plio-sphoric    and    titanic    Acid.s.     Drown  & 

Shinier! cxiii,  194 

Turkish,  Properties  of.     Fairbairn xl,  190 

Ornamental  Iron  Work.    P.  E.  Chase ciii,  355 

Oxidation  of Ixxxix,  327 

Cast-  and  Wrought-iron,  in  Water.    Mallett xxxi,  12(),  210 

Comparative  Corrosion  of  Iron,  Copper,   Zinc,  etc.     A.   D. 

Bache xx,      2 

FouHng  and  Pi'otection  against.     W.J.  Hay Ixxvi,    65 

Power  of  Resistance  of  Sheet-iron  against Ixxxi,  413 

Preservation  of  ii'on  Tanks  from i,  302 

Preserving  Sheet-iron  from  Rust.    Jas.  Prinsep xx,  280 

Prevention  against, 

vii,  149  ;  xi,  215  ;  xxvi,  52  ;  xxxiv,  206,  279  ; 
xlix,  209  ;  Ixxii,  264  ;  Ixxvi,  212  ;  Ixxix,  :i() ; 

cvii,  57 cviii,  270 

AUamand xxxiii,  100 

Protection  against,  by  Brass xxv,    69 

Zinc xxvi,  195 

Munkel xxxiii.  111 

Rapid  Corrosion  of  Iron  in  railroad  Bridges.    Kent xcix,  437 

Oxide  of,  Gas  purified  by.    Geo.  Anderson Ixxv,  350 

Reproduction  of  the xc,    64 

Oxides  of,  Action  of.    F.  Kuhlmann Ixix,  381 

Paper xcii,  150 

Parts  of  Engines,  Action  of  fatty  Matters  and  Steam  upon.    Mercier, 

cviii,  259 

Passivity  of .- xciii,  301 

De  Regnon xcviii,  149;  cix,  351 

Peroxide  of,  on  steel  and  iron  Plates.    Decquerel Ixxii,  330 

Pillars.    See  Fillars.  § 

Pig,  and  blast  Furnaces.     J.  G.  Beckton •. Ixxxi,    .37 

Chemical  Changes  of,  into  Wrought-iron.    T.  Crace-Calvert...lxiv,  339 

Constitution  of ? Ixxvil,  396 

Determination  of  Silicon  in.     T.  M.  Drown cvii,  391 

Titanium  in.     E.  Riley Ixxvii,  258 

Pipes,  Boilers,  etc.,  Proper  Construction  of.    Wm.  Fairbairn lii,  367 

Porous,  as  a  Purifier xcii,  232 

Properties  of,  and  its  resistence  to  Projectiles.     Wm.  Fairbairn, 

Ixxiv,  261,  319 
in  its  different  States,  under  pai'ticular  Circumstances.    Pajot 

De.scharmes v,  201 

Puddling,  by  Machinery Ixxix,  278 

Impossibility  of  puddling  Iron  containing  Copper.    C.  List.lxxi,  391 

Improvements  in Ixxx,    71 

Nasmyth's  improved  Process  for Ix,  392 

Punching ex,  351 

Force  required  to  punch  Holes  in  Iron  and  Copper.    Colthurst, 

xxxii,  421 

Pressure  nece.ssary  for  punching  Plate-iron Ivii,     6 

Remarkable  Experiment  in  punching  cold  Iron.    Sellers. ..xcvii,     3 

PjTites xcvii,    12 

and  Calamine xxix,  358 

Pyrophosphate  of Ixxvii,  285 

Quantitative  Determination  of 1,  350 

Railroad.    Application  of  Iron  to  internal  railroad  Structures,  Re- 
port of  the  Commissioners ,^lix,  289,  361 ;  1,  .361 

Best  suited  for  Railroads.     David  Mushet xxvi,  279 

Durability  of.     Wm.  Truran lix,  148;  Ix,  159 

Mode  of  Rolling.     Patent xlv,  119 

Rapid  Corrosion  of,  in  Bridges.    Kent xcix,  437 
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Iron,  Kailroad,  Resistance  of,  to  repeated  Blows cv,  35a 

Wear  of xl,  147 

Ridge  and  ore  Beds  of  Wisconsin.    L.  TurnbuU Ivii,  347 

Rolled  and  forged,  Large  Masses  of Ixxiv,  403 

Difference  in  Properties  of  cold  and  hot-rolled  Iron,  as  regards 
receiving  and  retaining  induced  Magnetism.     G.  B.  Airy.  Ixxiv,  353 

Rolling  and  compressing xxx,  340 

metallic  Rods  and  Bars  (Sand-filled) Ix,  136 

railroad  Iron,  Mode  of.     Fatent. xlv,  119 

Sheet-iron.    Patent xxxvii,  420 

tapered  Iron,  Clay's  Patent  for Hi,  357 

Separating,  from  its  Compounds xlix,  354 

Sheet,  New  kinds  of  plated cviii,  419 

Russian xcv,  373 

Thin Ixxix,  279;  Ixxxi,  412  ;  xcii,  150 

Ships,  Action  of  Air  and  Water  upon.    R.  Mallet xliii,  124, 187 

Silesian liv,  205 

Siliciuret cvii,  341 

Silvering,  Process  for xv,  404 

Smelting ix,  215  ;  xiv,  130 

Lyon  Playfair Iv,    65 

Employment  of  heated  Air  in xiii,  339 

with  Anthracite.    J.  Malin iv,  217  ;  xii,  231 

G.  Crane xxv,  126 

B.  B.  Howell xxv,  166 

with  ho1>air  Blast.     M.  E.  Gueymard..xix,  119,  122,  208,  269,  348,  415 

Spongy,  Filtration  in cxi,  312 

Steamers xxvi,  431 

Steel  Iron,  puddled  Steel  and  homogeneous  Iron.     W.  H.  Barlow. Ixxiii,  255 
Stone  Coal.    See  Iron,  Anthracite. 

Strength  of ,  at  different  Temperatures cv,    66 

Breaking  weight  of Ixxi,    34 

rolled  Iron.     F.  A.  Paget Ixxvii,  368 

Cast-iron,  Impro.ved  by  Use  of  Coke.    W."  Fairbairn Iv,  375 

Malleable.    Tresca Ixxvi,    67 

Cast-iron  and  Wood.     Cowie xl,  217 

Coeffici^ts  of  Elasticity  and  Rupture  in  Wrought-iron.     R. 

Mallet Ixvii,  392:  Ixviii,  154 

Comparative  Elasticity  of  Wrought-  and  Cast-iron 1,  402 

Strength  of  Wood  and  Iron cviii,    66 

Effect  of  blast-furnace  Cinder  upon  Hot  blast  Iron Ixv,  277 

of  repeated  Remeltings  on Ivi,  352 

Elasticity,  Ductility,  and  Strength  of  hammered  and  rolled 

Iron viii,  418 

Hot  and  cold-blast  Iron.    David  Mushet xxxv,  134 

in  Construction Ixxiv,  192 

Laws  of  the  Strength  of  Wrought-  and  Cast-iron Ixiii,  196 

Relation  between  Load  and  ultimate  Strength  of  Iron.     Col- 
burn Ixxvi,  196,  312 

Tensile  Strength  of  Iron Ixxiv,  346 

Cast-iron.    E.  Hodgkinson xix,  141 

increased  by  Rolling Ixxi,    52 

Wrought-iron.  D.  Kirkaldy  ...Ixxv,  310,  .397  ;  Ixxvi,  116 
Transverse  Strength  of  Malleable  Iron..  Barlow.. xx,  .^S,  118, 188,  264 
See  Iron  and  tSte-el ;  Also,  Strength  of  Materials,  etc. 

Structural  Condition  of Ivi,  410 

Structure  of,  Experiments  on xciv,  296 

Sulphate  of,  Preparation  of.     Boudet xxxiii,  110 

Preventing  Oxidation  of xxix,  329 

Test  for,  Ready  approximate.    E.  F.  Moody Ixxxiv,  201 

Distinguishing  Iron  from  Steel Ixliv,  410 

Texture  of,  Researches  on  the.    Janoyer xcviii,  134,  212 

Tinning,  New  Process  for Ixxii,  207 

Titanic Ixxxix,  221 

Titaniferous,  of  the  Mersey  Shore Ixi,  121 

Titanium  in  good Ixxiv,  400- 
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Iron  Trade.     Eii-ilisli.     W.  II.  Le  Ftuvie Ixxxiii,  225 

statistics  uf.  .     „,„ 

Europe.     Production  in  18:^..     Virlet xxix,  212 

Fiance,     Coal  and  Iron  in  France  and  otlier  C(Uintiies Ixxvii,  410 

C^)nsuniption  of  Coal  and  Iron  at  Bordeaux xxx,  285 

Great  Britain.  „      ,       .,        ,.      „^« 

Iron-niakin.tr  Kesources.     (Ili.storical).     Blackwell liv,  250 

Broduclionin  IS^Ki.     Price  of  \n'^  Iron xxv,  432 

btatistics  of  the  Iron  Trade,  1.mj2,  1x20,  182i>,  1827,  18.-.9. 

Hyde  Clarke xxix,  211 

Increased  Production  of  Kn.mland,  1^37 xxiv,  136 

Increase  in  Manufacture  of  Iron,  etc.,  to  1.^:'.8.     Au(e..xK\''i,  142 

Manufacture  of  Iron  in  184G xlm,  210 

Exports  to  tlK'  United  Stales,  1840  47 xlvi,  214 

Exponation,  IW.I Ixxiv,  403 

Amount  of  British  Iron,  1850.     De  la  Beche Iv,    64 

Scotland.    The  Iron  Trade  in xxiv,  352 

State  and  Prospects  of  the  Iron  Trade  of  Scotland  ami 

South  Wales,  1740,  1839,  1842 xxvni,  268 

Pitl-inm  Trade,  1845 xl,  274 

United  States.  _  ^,      ^,   .^    , 

Consumption  of  Iron,   i^ev  Inhabitant,  of  the  United 

States,  (ireat  Britain,  and  France C,  160 

Growth  of  ihe  American  Iron  Indu.stry,  1849  72 xcvi,      4 

State  and  Slatisticis  of  the  Auierican  Iron  Trade. 

18r4  lix,  2«l;  1872,  xcv,  223,  (Increase  of  Iron 
Works). ..xcv, 223;  1872  73,  xcvii,6;  1873,  xcvii, 
154;    1876  (Jan.   1),   ci,   155;    1877-78,  cviii,  194 ; 

l-f^l cxiv,  3P5 

Cleveland,  Ohio,  1 8157.'. '• Ixxxiii.  3157 

Pennsylvania,  184B,  xlii,  124;  18J0 li,    70 

Philadelphia,  184«an<l  1^-47 xlv,  349 

Export  of  the  Mannfaetures  of  Iron,  1875 c,    28 

Use  of  the  Siaeroscop.;  lo  detect  minute  Quantities  of vii,    54 

rs.  Seel :  ^«'Y.    12 

Watches      - cxvi,  .iui 

Welding,  bv  Hydraulic  Pressure : Ixxviii,  424 

Iron,  St  eel,  and  Sheet-iron  .•■^'.Y'  ^' ' 

Mall,  able  Iron.     Jas.  Nasiuyth Ixxn,    5(i 

Work  of,  Apparatus  for  measurins  the ^'V,    C8 

VVorkina.     C.  Va.lev ••-''•"'  E'l 

Works,  "The  .Machiitery  of ....lxxxni,2W 

Wrouo-ht-iron,  Change  of  Ft)rm  in,  when  Cooling.     II.  Clerk..lxxvi,  18.?,  2o4 
Ciicfficientsof  Elasticity  and  Rupture  in.   Mallet-lxvii,  392;  Ixvin,  154 

Comparative  Durability  of  Cast-iron  and xii,  281 

Elnsticitv  of  Cast-imn  and :•'.  402 

Constituents  of  Cast-iron,  Steel,  and.     Schafhaentl xxix,  137 

Converting,  into  Steel ..xciv,    83 

C(n-ro.sion  of  CaNt-inm  and,  in  Water.     Mallet xxxi,  126,  210 

Crvstalline  Fracture  of.     Aui,'.  .Malherc;   xln    119,  ia5 

Effect  of  Imiiacton  Cist-iron  and.     Haswell Ixxn,  170 

Preparation  for  cleaning:  Cast-iron  and ^'^''!!'    f^ 

produced  by  <  .ementation.  Analysis  of xlvii,    71 

Soderinc;  Cast-iron  to xlviii,    50 

Ironclad  "Keokuk"  (U.  S.),  Armor  Plates  of ^ ,'i^.^ 

"Monadnock"  (U.  S.),  Trip  of  the,  around  Cape  Horn Ixxx,  3.)9 

Ironclads,  Circular ; P'  }^^< 

Eufrlish,  Stability  of :-^\Y.^  3.^9 

United  States..... Ixxni,  284 

Ironinc:  Clothes.  Rhyston  Machine  for f'x,    bJ 

Irons,  Purifvimr ''^.Y'  l^;" 

Ironstone,  Mushet  bhick-band xlni,    71 

of  Sussex,  En- ^^'1' ^^^ 

Irrigation  and  Dr.iiiiage.     D.  S.  Howard xcyi,  298 

bvtheTagus  ....cix,    62 

of  the  Valley  of  Cliimbote,  Peru.    S.  McElroy Ixxxi,  145 
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Irwin's  steam  Injector  and  Ejector,  Report  on cix,  106 

Keview  of  Uepoiton.    W.  Lewis cix,  386 

tubular  Lantern,  Reporton xcvi,    81 

Isinglass xxx,  25»;  Ixxix,  323 

Isochromatic  Photography.    Fred.  E.  Ives cxix,  367  ;  cxx,    31 

Isochronal  Worthington  Pumping-engine,  The cxiv,  408 

Iso-dimorphisni  of  certain  Compounds xcii,  155 

Isometrical  Perspective,  Notice  of  Parish's vii,  429 

Isomorphism,  Modification  of  the  Law  of cxvii,  225 

Itacolumite  (Articulite) xci,  11,  368 

Italian  Industry Ixxxv,  363 

scientific  Association,  Meeting  of xxix,  285 

Items  and  Recipes,  Practical.    Robt.  Grimshaw cix,  276 

Ivory,  Artificial. ..xxviii,  431 ;  Ixvi,  278 ;  Ixxxi,  281 ;  Ixxxii,  213  ;  xc,  299  ;  cvii,  344 

Engraving,  or  Duvertype.     Henry  Dircks xl,  137 

Etching  and  Drying  al  one  Operation  on iii,  260 

or  animal  Black,  used  in  Refining,  Clarifying,  etc xxiii,  382 

Polishing ii,  234 

preserved  from  becoming  Yellow xv,  260 

Process  of  Engraving  upon xlix,  279 

Tran>parent Ixx,  120 

Vegetable.     Phipson Ixxvii,  108 

J 

Jablochkoff  Candle,  Automatic  Switch  for  the *. cvi,  419 

electric  Candle civ,  142,  152,  295,  354;  ex,  430 

Jack,  Hj'draulic,  Dudgeon's Ivii,  126 

Lifting xlv,  372 

Wlieel-,  Xittinger's xcix,  319 

Jacket  and  movable  boiler  and  pipe  Covering,  Patent  metal.    Pierce  ...cviii,  344 

The  yteam xciv,  369;  xcv,  222 

Jacketing  Cylinders  of  Cornish  Engines.  ,  H.  P.  M.  Birkinbine Ixxxviii,    17 

Dettrmining  Economy  oi'  a  Corliss  Engine  with.    Isherwood, 

cxi,  363,  429 

Efficiency  of,  in  Steam-engines.    G.  McKay Ixvil,  232 

Relative.    B.  F.  Isherwood ^j. xcix,  17, 110 

of -.working  Cylinders  of  steam  Engines,  On  the.    A.^.  Greene..cxx,  201 

steam  Cylinders xxxvii,  350 

Jackets  in  steam  Engines,  Efficiency  of.     G.  McKay ixvii,  232 

Steam,  etc.     C.  E.  Emery xcix,  268,  328 

Jacobi,  Obituary  Notice  of ii,  358 

Jacquard  Mechanism,  Cards  for Ixvi,  208 

Notice  of xviii,  428 

Jaculator  Fish  of  Java.    Jas.  Mitchell vii,    29 

Jagn's  filter  Pump xcvi,  372 

James'  Artists'  rotary  color  and  brush  Stand xcviii,  227 

Railroad-car iv,  321 

James  River  and  Kanawha  Improvement xxxiii,  160 

Jamin  electric  Light cvii,  409 

Jam-nuts  and  their  Office Ixxxiii,  149 

Janney  Car-coupler.    J.  B.  Knight cvii,    46 

Japan,  Engineering  College  in xcv,  373 

Industry  and  Meteorology  of f. Ixviii,  257 

Japan-w^are,  Pearl  Shell  in.     Patent ii,    17 

Japanese  coal  Beds cvii,  200 

Colonv  in  Germany cxix,  102 

Japanning  and'Varnishing.    T.  P.  Jones ii,  31,  100,  150,  236,  283 

Hare  and  Shaw iv,  130;  v,  270 

Jar,  The  valve Ixxxix,  299 

Jargouium Ixxxvii,  401 

a  Compound  of  Uranium.    H.  C.  Sorby Ixxxix,  276 

and  Ceylon  Jargon.     H.  C.  Sorby Ixxxviii,    14 

Jefferson's  Report  on  Distillation  of  salt  Water xx,  346 
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Jeffery's  marine  Glue xxxvi,  197  ;  xxxvii,  418;  xl,  275 

for  ships'  Bottoms xxxviii,  432 

Jelly  for  the  Sick,  Fresh xxv,  200 

Jenckes's  Alleviator i,    34 

Jenkins  &  Junielle's  steam-en, Ljine  Governor.    11.  Ilowson Ixxv,  334 

Jenks' improved  fire  Arms,  lieport  on xxvii,    97 

Jennison's  diapliragm  Filter,  i;ei)orton xliv,  397 

Jensen's  marine-engine  Governor Ixviii,  397 

Jerrard's  mathematical  Kesearcli xxii,  419 

Jersey  City  and  Newark,  Water  Supply  of.    Henry  Wurtz, 

xcvil,  328  :  xcvii,  431 ;  xcviii,    66 

Jerusalem,  Water  Supply  for Ixxxvii,  .339 

Jet  for  exhausting  Air,  etc..  Steam xciv,  8;  xciv,    85 

the  oxy-hydro^gen  Apparatus Ixxxiii,  410 

of  Water,  Sustaining  a  light  Ball  by  a xciv,     9 

Steam.     Faraday xliv,  212 

to  aid  the  DratVUse  of  steam Ixxii,  339 

Jets  of  Niagara,  Upward.    W.  H.  Barlow civ,  275 

Water.     S.  W.  Bobinson ^ Ixxxi,  377 

Velocity  of  atniosplieric.     Z.  Parker xlv,    72 

Jetty  System  at  South  I'ass  of  Mississippi ci,  391 

Jewell  &  Steel's  high-pressure  Alarm  for  steam  Boilers xcv,    73 

Jewelry,  Cast xlii,    63 

Coloration  of  golden  Articles  of.    Castellani ix,  279 

Coloring,  by  Galvanism cxv,  468 

ComiJosition  f or  cheap iv,  210 

Pliilosophical Ixxxv,  300 

Processes  employed  in.    Thos.  Gill vi,    17 

Jewe^t's  water  Filter ex,    70 

Johnson's  deep-sea  pressure  Guage Ixxiii,  367;  Ixxvi,  182 

Patent  for  Type-founding,  Infringement  of Ixxi,  414 

Joint,  An  adjustable '. xciii,  295 

expansion xciii,    77 

for  Boxes,  A  new xcviii,  160 

Pipes,  A.  C  Jones'  self-tightening Ixix,  1.39 

Rails,  Triangular  ring.    J.  C.  Trautwiue Ixix,    si 

Steam-pipe xciii,     6 

Joints,  Riveted.    Wm.  Fairbairn xcvi,  281 

Self-tightening  Attachment  for  railroad Ixxxv,  149 

Strength  fof  riveted xcvii,  298 

Joists  and  Beams,  Wrought-iron.    W.  Fairbairn, Ixiv,    53 

Strength  of  rolled-iron liii,    so 

Jones,  Thos.  P.,  Death  of xlv,  292 

gas  Exhauster,  a  Substitute  for  the  fan  Blower xlvi,  128 

Exhausters  for  Cupolas,  etc xlvi,  128 

self-acting  pipe  Coupling Ixvii,  405 

-tightening  Joint  for  Pipes Ixix,  139 

-regulating  steam  Trap xcvii,    73 

spark  AiTester,  Report  on xxi,  249 

Jonval  Turbines.    See  Turbines. 

Jordan  steam  Trap xcvii,    75 

Joslin's  Condensor  and  Refrigei'ator  for  Worts,  etc vii,  210 

Joslyn's  double-acting  Pump.    H.  Ilowson Ix,  189 

Joule's  Equivalent,  New  Determination  of cxiv,  177,  395 

Unit  verified.     J.  P.  Espy Ixviiii,  254 

Journal  Boxes,  Report  on  Babbitt's  soft-metal xxxiv,  394 

Journal  of  tM  Franklin  Institute,  Centennial  Supplements  to  the ci,    87 

Journal,  Eccles  anti-friction xcvi,  292 

of  Geology  and  natural  Science,  American xii,  143 

Journals,  American  scientific  and  techniral ciii,  145 

and  their  Proportions,  Friction  of, xcv,    83 

Coefficients,  etc.,  of  Friction  of  lubricated.     R.  H.  Thurston cvi,  288 

Crank  Pins  and.     W,  D.  Marks cv,  233 

Indicator  for  hot civ,  371 

Stress  and  Friction  on.    I!.  Tyler v,    56 

Joy  Hammer ." Ixxxviii,  146 
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Judson's  governor  Valve,  Keport  on Iv,  214 

Jupiterand  Saturn,  The  Planets.    Jas.  Xasmyth Iv,  396 

Observations  on  the  Planet.     A.  M.Mayer Ixxxix,  136 

xc,    82 

Time  of  Potation  of.    F.  G.  Airj' xxiii,  234 

Jupiter's  Day,  Length  of cxi,  386 

Moons xxxvi,  346 

Jurisprudence,  Mechanical.    P.  A.  Browne  i,  213 

Jute,  American.    H.  Howson Ixxivi  355 

Manufacture  of.    Wm.  Fleming ex,  199 

Paper Ixii,  141 

Tissues cv,  131 
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Kaleido-polaroseope,  etc xxix,  391 

Kalicluoniatry.    A^  P.  Leeds Ixxxv,  209 

Kangaroo  Leather civ,  334 

Kane  geyser  Well.     C.  A.  Ashburner cviii,  347 

Kastner's  new  musical  Instrument,  the  Pyrophone.    Dunant xcix,  367 

Kelp  Soda,  Extracting  Bromine  and  Iodine  from xlii,    60 

Kelsey's  patent  wedge-driving  Pulleys  and  Drums xc,     5 

Kemper's  Appeal  from  Decision  of  Commissioner  of  Patents..xxxi,  345 ;  xxxi,  411 

Kemp's  gas  Thermostat.    C  M.  Wetherill Iv,  319 

Kennedy's  removable-seat  steam  Valve cxv,  375 

spring  Piston cvi,  132 

Kensington  (South)  Museum,  London,  Science  and  Art  at c,  369 

water  Works.    W.  Jones lix,      7 

Kentucky  in  1856  and  7,  Geological  Surveys  in lx\i,  138 

River,  ^.avigation  of.    M.  R.  Stealej^ xxxi,  377 

Kenzie's  Water-wheel,  Report  on xxii,  311 

Kerosene  Burners,  Relative  Efficiency  of .    Woodbury xcvi,  115 

Deodorizing xcv,    16 

Key-seat  Cutter.    Beraent  &  Dougherty Ixix,  282 

Keystone  for  stone  Arches,  Depth  of.    J.  C.  Trautwine Ixx,  233 

Keys  and  Locks Ixxxii,  196 

Railroad.     W.  H.  Barlow xxxix,    78 

Kiln,  Improved  lime.     J.  Duffus * xxxvii,  413 

Improvements  in  the  lime  i,  184 ;  iv,  310 

Steam  brick.    H.  W.  Adams ci,  161 

Kilns,  Construction  of  lime.     Menteath xxxi,    47 

Improved  brick.    S.  R.  Bakewell iv,    55 

Kinetic  Theoiy  of  Gases,  Application  of  an  Extension  of  the  Theorem  of 

the  Virialtothe.    H.  T.  Eddy cxv,  339,  409 

Solids  and  Liquids,  etc.    H.  T.  Eddy cxvi,     8 

Kipp  steam  Engine ' xciv,  291 

Kitchen,  The.     L  J.  Kent xx,  127 

Preserving  Apartments  from  Odors  of xxv,  199 

Range  and  Fire-place xxvii,  145 

Kite  Carriage  or  Char-volant.    Patent,  Oct,  1826 v,  251 

Marine v,  280 

Kite's  raihoad  Car,  Report  on xviii,  385 

Kites,  Navigating  Air  by  Means  of v,    93 

Knife,  Baker's  Herb,  etc.,  cutting xcix,  174 

Knight,  J.  B.,  Reception  of  Portrait  of  late  Secretary ex,  285 

Resolutions,  etc.,  upon  the  Death  of cvii,  279 

Knight's  Move  in  Game  of  Chess.     T.  P.  Jones iii,  125 

Pulley  with  cam  Wheel  for  Rope Ixxxi,  283 

Knitters,  Fact  for  frame-work xxvii,  358 

Knitting  Machine,  Report  on  McMuUins  &  HoUons xx,    10 

MaehineiT,  Imi^rovements  in Ixiii,  190 

Knives,  etc..  Apparatus  for  shari^ening.    Patent,  July,  1828 yu,  398 

Knobs  for  Doors,  Drawers,  etc,  of  Glass.    Patent,  Nov.,  1826 vii,  203 

Secure  fastening  for xii,  247 
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Koechlin  Turbine 1,  189 

Koenig's  Chronoineter cvii,  286 

tuning  forks,  Electric  Register  and.     L.  C.  Cooley civ,  199 

Koerting  Blowers cvi,  425 

Koertiiig's  jet  Apparatus c,    80 

Kohn,  Ferdinand xcii,    13 

Kolb's  improved  Camera-obscura Ixxv,  419 

Ki-akatoa,  Ashes  of cxviii,  240 

Present  Condition  of cxix,  232 

Wave,  Velocity  of cxix,  500 

Kreill's  self-resistering  meteorlogical  Instruments xl,  214 

Krupp's  Establishment  at  Essen xcv,  150 

heav>'  Guns xcviii,    80 

homogeneous  Iron cviii,  278 

patent  steel  Tires,  Adhesion  of Ixxviii,  229 

72-ton  steel  Gun cvii,  287 

steel  Tires Ixxviii,  295 


Labels,  Indestructible  bottle Ixxxii,  215 

Labor,  Abridged civ,  371 

and  mental  Cultivation,  Manual  xix,  293 

in  Schools,  Excess  of cxiv,  473 

Laboratory  Appliances.    A.  R.  Leeds xci,  207 

for  chemical  Research.    A.  R.  Leeds xc,  302 

in  France,  Free Ixxxii,  215 

Necessity  for  and  the  Province  and  Methods  of  a  mechanical. 

Thurston  c,  409 

of  experimental  Research.    A.  E.  Leeds Ixxxix,  208 

Purposes,  Air  Blasts  for ex,  224 

Laborers,  English  industrial cix,  196 

Lace  made  by  Caterpillars xiv,  355 

Manufacture,  Connection  of  stocking  Frame  with xl,  349 

Lackawanna  and  Wyoming  coal  Regions xlyi,  280 

Lackerstein's  carbonic-gas  Engine liv,  230 

Lacs  for  Glass  and  ISlica,  Transparent xcii,  297 

Lactic  Fermentation cvii,  393 

Ladder,  Endless xxiv,  371 

Portable  folding v,  372 

Ladle,  Dilatation  of  cast-iron  and  Phenomena  of  the  crane.     R.  Mallet, 

xcix,  1.56 

Ladles,  Spoons,  etc..  Manufacturing.    Patent,  Jan.,  1832 xiv,  405 

Lagging,  Economic  Value  of  boiler.    J.  C.  Hoadley ciii,  233 

Efficiency  of  sevei'al  Kinds  of  steam-pipe.    B.  F.  Isherwood...xcix,  187 

for  Boiler,  Pipes,  etc..  Patent  metal.    I.  N.  Pierce ...cviii,  344 

steam  Pipes,  etc cvi,  344  ;  cvii,  201 

La  Grange  &  Memphis  Railroad.     C.  Potts xxiv,  254 

Lahaye's  patent  self-acting  railroad  Brake Iv,    12 

Laibacker's  door  Lock,  Report  on xxi,  118 

Laignel's  safety  railroad  Brake xiv,  235 

Lake  Coast  in  the  United  States,  Extent  of xiv,  355 

Souwando  in  Russia,  Fall  of vi,  202 

Lake's  differential  steam  Engine.    F.  Campin Ixxix,  329 

Lakes  and  western  Rivers,  Commerce  of  the,  1847 xiv,  352 

Temperature  of  Frozen cix,  326 

The  United  States  Survey  of  the  north  and  northwest Ixxxiv,  399 

Lamb  &  Sumner's  Boilers  in  the  U.  S.  S.  "  Vixen."    W.  H.  Shock Iviii,  267 

Xeptunite  for  Waterproofing  textile  Fabrics ex,    71 

Lame's  Formula  for  Strength  of  thick  hollow  CyHnders.    G.  Lanza cii,  329 

Lamp,  Acetiferous T. xxiv,    56 

and  chemical  Oil,  Report  on  Greenough's xxxiii,    50 

black,  Radiophony  by cxii,  467 

Burners,  Ventilation  "of xxxvi,  128 
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Lamp  Burners,  Ventilation  of.    Jas.  Faraday xxxvii,  346 

Daw's  Safety xxii,  48  ;  xxvi,  13& 

Exlubition  at  Institute  of  Edison  electric cix,  215 

Experiment  with  the  Holmes xcv,  299 

for  Boats  and  Ships,  Polyphotal.    J.  S.  Russell xxix,  416 

burning  Tallow,  etc  ". vi,    67 

coal  Oils.    Batchekler's Ixviii,  287 

Microscope,  A  new xcii,  158 

Miners,  Mozard's  safetj- Ixiv,  2.''5 

Xew  safety..  ...' xciv,  297 

spirit  Gas,  Report  "on  Wiuslow's  safety  Can  and Ixiii,  419 

Fresnel's  electric Ixxxi,  135 

Hadrot's  moderator li,  341 

Improved.     PatenU, 

ix,  39  ;  xii,  21  ;  xii,  196  ;  xiii.  138  :  xvii,  331 ;  xviii,  271 

Improvement  in  safety xlvi,  67  :  xlvi,  403  ;  xci,  293  ;  xcv,  224 

Increasing  the  Light  from  an  Argand  oil.    J.  Herschel xxix,  357 

Magnesium.     See  M<i(intsivm  Lamp. 

Miner's  improved  safety.    J.  Roberts iv,  203 

Xew xii,  70;  xiv,  214  ;  xxiii,  236 

electric.     Thomson  &  Houston cvi,  252 

safety xxxviii,  351 

spirit xxi,  361 

street xcii,  365 

submarine xcv,  371 

or  floating  Light,  Graduated  naiitilus v,  374 

-post.  Improved.    John  Robinson •. xx,  14l 

Report  on  Carcel  or  mechanical xxxv,  105 

the  Hitchcock cvii,  394 

Requier's  electric civ,  .351 ;  c\i,    67 

Self-generating  gas v,    32 

Shades.    PaUnt,  Feb.,  1827 vi,  129 

Simplified  Form  of  mechanical xlvi,  267 

Wicks  of  Glass cviii,  280 

with  continuous  Current  for  working  in  the  open  Air,  Electric.    E. 

Reynier cvi,  275 

mica  Sides,  Description  of  a  safety xii,  316 

Lamps,  Cleaning  wire  Cylinders  of  safety.    T.  F.  Moss xii,  127 

Cochrane'*  pateiit  dissolvent iv,  412 

Electric,  Experiments  on cxv,  464 

"for  burning  Camphene,  etc..  Report  on  S.  E.  Winslow's 1,  286 

Light-house xxvi,  354 

New  Devices  in xcii,  328 

Liquid  for  xlv,  384 

Serrin's  automatic  Regulator  for  electric Ixx,  101 

Simultaneous  lighting  of  street xcviii,  298 

Lancashire  &  Yorkshire  Railroad,  Collision  on li,    87 

Land  and  Sea,  Relative  Level  of xxii,  417 

from  the  Sea  in  the  Netherlands,  Enclosure  of liv,  296 

Seas  and  Estuaries,  Reclainting.    J.  H.  MuUer Ixxiv,  157 

in  England xlvi,  215 

Submergence  of  ancient xlvi,  355 

Lands  of  the  lower  Mississippi,  Reclaiming  the  waste.    B.  S.  Roberts, 

Ixxxiv,  385 

Landscape  and  copying  Lens,  To  extend  the  Capabilities  of  a ci,  132 

Landtsheer's  Machine  for  treating  Flax,  Hemp,  etc..  Report  on cvii,  242 

Lane's  Mode  of  hangingcarriage  Bodies Ixxvi,  287 

Lantern  as  a  Means  of  JDemon.stration,  The  magic.    Henry  Morton, 

Ixxxiii,  55  :  Ixxxiii,  204  ;  Ixxxiii.  282  ;   Ixxxiii,  3.54  :  Ixxxiii,  409  ; 
Ixxxiv,  130 ;  Ixxxiv,  206 :  Ixxxiv,  278 ;  Ixxxiv,  339 :  Ixxxv,  62  ; 

Ixxxv,  206;  Ixxxv,  277;  Ixxxv,  345,  Ixxxv,  420 xcii,  208 

for  Lectures,  etc.,  Stand  for  a Ixxxv,  352 

survejing,  Heliotrope  and  reflecting xxxv,  409 

-galvanometer,  A  new.    A.  M.  Mayer xciii,  421 

iletzler's  and  Burrell's  railway  signaling,  Report  on cxix,  332 

-microscope,  Holman'.s.    John  A.  Ryder cxvi,,  67 
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Lantern,  Report  on  Irwin's  tubular xovi 

Safetjf  mining xlvi 

Stirrup.    P.  Prynne vi 

Vertical xci 

Lanterns,  Slides  for  magic.    A.  C.  Jones xix 

Lantliamini,  Atomic  Weight  of Ixxxix 

Lapis  Lazuli  and  Ultraniarine.     T.  P.  Jones vi 

Lassell's  Telescope.    Jas.  Nasmyth xlvii 

Latauium,  a  new  Metal xxviii 

new  Metal.    Booth  &  Morfit xxviii 

Latent  Heat  of  carbonic-acid  Gas.    Bisclioff xxiii 

AVater li 

Lathe  Bands,  Gold-beater's  Skin,  etc iii 

Decision  in  the  Case  of  Blanchard's  gun-stock  turning xlvii 

Imjirovt'd  turning.     T.  P.  Jones iii 

Self-acting  slide.    Coleman  Sellers xciv 

Spctke-turning Ixxxix 

Tyler's  improved  turning v 

Lathes,  Slide  Rest  for ii 

Latitude,  Determination  of.     E.  H.  Courtenay xxvi 

Lattice  Beams,  Strain  upon  the  Diagonals  of Iv,  224;  Iv 

Latting's  water  Filter - xlviii 

Laubach's  Blacksmith's  tuyere  Iron,  Report  on xxxvii 

Launch  of  the  steamship  "  City  of  Rio  de  Janeiro  " cv 

Launches  of  the  "  Raritan  "  and  "Princeton,"  Report  on xxxvii 

Launching  the  steamships  "  Pekin  "  and  "Tokio,"  Manner  of civ 

Laurent's  Saccharometer  or  Polariscope.    F.  Moigno ciii 

Lava  of  Vesuvius,  Discovery  of  a  new  Element  in  the ex 

Lavoisier  Medal  to  Walter  Weldon cv. 

Law  Case A xx 

Expenses  of  Railroads  in  England liv. 

First  Decision  under  new  steamboat Iv 

New  patent xxii,  158;  xxiii 

Observations  on  the  patent x 

of  Patents xiii 

Storms,  Reid's.    J.  P.  Espy..xxvii,  38;  xxvii,  149;  xxvii,  217;  xxvii 

Patent,  Act  of  Congress  amending xxxiv 

Lawrence,  Mass.,  Trial  of  pumping  Engines  at.     T.  Skeel ciii 

Water-works,  Pumping  Engines  for cii 

Lawrence's  metallic  Paint Ixxvii 

Laws,  English  patent xii 

of  Friction xiv 

Motion  of  floating  Bodies xxii 

steam  Vessels.    P.W.  Barlow xix 

U.  S.  patent.     T.  P.  Jones xv 

Leach's  suspension  railroad  Ferry  and  Drawbridge,  Repoi't  on Hxxxiv, 

Lead,  Action  of  Water  on.     Christisou xxxvi 

Analysis  of  native  Phosphate  of.     C.  P.  Williams Ixxxviii 

and  Antimony,  Making  Oxides  of.     Patent,  April,  18.39 xxix 

copper  Mines  of  Cliester  county.  Pa.    L.  Turnbull Ivii 

Iron,  Galvanic  Action  between xxix 

Lime,  Analysis  of  a  double  Phosphate  of xxv 

other  Metals,  Oxides  of.     Patent,  April,  1843 xxxvi 

soft-metal  Pipe,  Tatham  &  Brothers'  manufacture  of..xxxiii 

silver  Ores  in  Washing,  Loss  of Ixv 

E.  Hazard Ixv 

Chinese  Method  of  Making  sheet iii 

Chromate  of Ixxxi 

coated  with  Tin,  Manufacture  of  sheet.    Patent,  March,  1800 Ixxi 

Colic  from.    Christisou xi 

with  sulphuric  Acid,  Prevention  of xix 

Desilverizing Iv 

Disintegrated  black Ixxv 

Erosion'of Ixxx 

Improvements  in  Oxide  of.     Patent,  Jan.,  1838 xxvii 

in  Analj'sis  of  organic  Bodies,  Use  of  Chromate  of xxvii 
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Lead  in  Atmosphere,  Existence  of.    A.  Dunn xx,  355 

pure  Water,  Solubility  of  Oxide  of xl,  202 

some  silver  Coins,  Amounts  of,    Eliot  &  Storer Ixxii,  262 

Water,  Solubility  of  Oxide  of.    Philip  Yorke xli,  206 

into  Galena,  Transfonnation  of ci,    58 

Manufacture  of  Carbonate  of.    Patent,  ?^ov.,  1838 xxx,  121 

in  San  Francisco Ixxxv,    74 

Mines,  European xxvi,  1.37 

Ore,  Treatment  of.    Boulanger xxii,  232 

Oxidizincf.     Patent,  Aug.,  1X38 xx\iii,  105 

Pencils  and  Water-colors,  Manufacture  of  Black- xlii,  205 

Manufacture  of xxviii,  397 

Plumbago  and  black- xxiv,  298 

Pipe,  Infringement  of  Patent  held  by  Tatham  for Iv,  228;  Iv,  305 

Machineiy,  Decision  in  the  Case  of  Tatham's xliv,  188 

Tinned...' Ixix,    67 

Pipes  as  water  Conduits xci,  224 

for  Water  and  Beer Ixi,  412 

poisoning  Water Ixxviii,  180 

Report  on  Tatham  &  Brothers' xxxiii,    49 

Poison  from  warm-water  Pipes Ixxxix,  215 

Poisoning Ixxx,  278;  Ixxxii,    54 

Preparation  of  spongy  metallic li,  197 

to  Pressure,  Eesistance  of xi,  141 

White.    See  White  Lead. 

Leakages  in  Water-pipes.    Jos.  Whitney xcvi,  104 

Least  Squares  applied  to  a  hydraulic  Problem,  Method  of.    Merriman civ,  233 

Graphical  Method  vs.  That  by.    H.  L.  Abbot civ,  423 

Hagen's  Proof  of  the  Methotl  of.    M.  Merriman civ,  330 

•   Principle  of .    M.  Merriman civ,  173 

C.  H.  Kummell civ,  270 

Leather  Articles,  Eeport  on  Durand  &  Pecqueur's  Manufacture  of xlv,  458 

Artificial Ixxi,  342 

Bands,  Non-elastic xxvii,  285 

Blacking  and  poH.shing v,  160 

Cloth,  Patent  painted  and  gilded Ixxi,  303 

Compressed xci,    82 

Dressing  for cxi,  471 

Morocco vii,  2.50:  vii,  297 

tanning  and  dyeing i,  116  ;  i,  143  :  i,  227  ;  i,  297  ;  i,  331 

Durability  of xxxi,  360 

for  Harness,  etc.,  Strong iii,  357 

Improvement  in xxiii,  138 

Kangaroo civ,  334 

Lecture  on.     F.  C.  Calvert Ixxx,  102 

ilSnufactui'e  of  fair.     Patent,  July,  1840 xxxii,  211 

Mode  of  finishing.     Patent,  X\\^.^  1838 xxviii,    97 

prepared  as  Paper  is  in  Papier  Mache xxv,  285 

Preparing  fair.     Patent,  D^c,  1840 xxxiii,  198 

Report  on  the  Prize  for  Russian  scented.    Merimee vii,  175 

Splitting,  Cutting,  etc.     Patent,  March,  1831 xii,    23 

Substitiite  for.     Patents i,  349;  ii,  343 

Thongs xxv,  143 

upon  Metal,  Fastening xxiii,  155 

Varnishing xv,  403 

Vegetable civ,    77 

Water- proofing.    Patents iii,  399;  ix,  18.s 

Leathers,  Vegetable Ixix,  183 

Leaves  and  Flowers,  Periodic  Movements  of cvii,    59 

Coloring  Matter  of Ixxxii,    58 

Green  coloring  Matter  of Ixx,  269 

in  Autumn,  Yellow  Color  of.    Berzelius xxiv,  4.30 

Influence  of  Light  on  the  Size  of ex,  215 

of  Plants.  Functions  of Ixxix,  408 

Leblanc's  water  Guage Ixxviii,  105 

Lecanorin xxxvii,  183 
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Ledsliam's  Method  of  purifying  Coal-gas iv,    96 

Leecli,  Artificial xlix,  359 

Leeches,  I'n'smvatiou  of xxii,  411 

Leffingweil  Gas-regulator Ixxxiii,    66 

Leg,  Palmer's  artificial Ixvii,  116 

Kf'port  on xlix,    60 

Legal  Blanks  and  Paper  for  Kecords.     E.  D.  Ingraliaiu iii,  272 

Lehigh  Navigation  "  bear  trap  "  Sluice-gates.     Ellwood  Morris xxxii,  .S61 

Lehman's  P'ire-ladder,  Report  on ii,  145 

Leiper's  Quarries,  Report  on  the  Stone  of xxiii,  367 

Lemons,  Preserving Ixxxii,  285 

Length,  British  modular  Standard  of.     J.  F.  \V.  Herschel Ixx,    47 

Capacity  and  AVeight,  Measures  of Ixxxii,  268 

Standard  of.    H.  Ilennessy Ixxii,  346 

Unit  of.     Jas.  Yates Ixxii,  348 

See  Measures,  Metric  Sijstem,  Weights  and  Measures. 

Lenoir  Gas-engine Ixxx,  355;  lxxxi,'l36,  175,  341  ;  Ixxxii,  415;  Ixxxiii,  150 

Lena,  A  new xci,    77 

of  Rock-salt,  Larae xxii,  416 

The  Zentmayer  Photograpliic Ixxxii,  63;  Ixxxiii,  349  ;  Ixxxvi,  152 

Mr.  Boyle  and Ixxxvi,  299 

To  extend  the  Capabilities  of  a  landscape  and  copying ci,  1.32 

Lenses,  Achromatic,  Glass  for '...... Iviii,  140 

Manufacture  of  large xlii,  342 

Action  of,  illustrated.     Henry  Morton xciii,  363 

vVnnular,  for  lighthouse  Lights xlix,    58 

Diamond  for  Microscopes iv,  208 

for  Magic  lanterns Ixxxiv,  206 

for  Telescopes,  Fraunhofer's viii,    96 

Gradually  adjustable  Stop  for Ixxxvii,    82 

Grindingand  Polisliing.     T.  Gill iv,  .396 

Tools  for.     N^.  S.  neineken.. xlvii,  J27 

Improvement  in  Manufacture  of.     Patent :iv,  391 

Lecture  on.     Jos.  Zentmayer ci,  3.36,  421 

Lentliall,  John,  Thanks  of  Institute  to,  for  Donations  to  Library xciv,  288 

Les  Mondes  and  M.  I'Abbe  Moigno Ixxxv,      9 

Lester's  Pendulum  steam  Engine xii,    98 

Letter-box,  Safety xlii,  360 

Lettering  Marble : xxx,  189 

Level,  Ball  and  Socket.     Thos.  Stevenson xxxvii,  369;  xxjiviii,  217 

Hydraulic,  Browne's xxx,  286 

Portable.     David  Stevenson xxxvii,  369;  xxxviii,289 

Slope,  New Ixxiii,    20 

Spirit-,  Report  on  Campbell's xviii,  386 

Water,  A  new , cv,  207 

Coupled civ,  228 

Description  of  a.     W.  K.  Westly vii,  319 

Improved xlvi,  224 

Leveling  and  Surveying  by  Angle  and  Rod.    S.  W.  Robinson..lxxix,  73;  Ixxxi,    13 

between  Black  and  Caspian  Seas xxix,    67 

Staves,  Mode  of  graduating.    J.  D.  Pemberton xlix,    76 

Levels,  Daily  shifting  of cvi,  427 

Levers,  and  Stress  and  Friction  on  Journals.     R.  Tyler v,    56 

Lewis's  lighthouse  Lantern ." xlviii,  334 

railroad  Frog,  Report  on Ixv,   67 

Leyden  Jar,  A  new  electric  Phenomenon  in  the cvii,  132 

Libraries,  Parisian cv,    64 

Library,  Franklin  Institute,  Donation  of  valuable  Books  to cii,  229 

See  Annual  Reports  of  the  Franklin  Institute. 

Lichens,  Coloring  Substances  in.     Schunck  xxxvii,  183 

Licking  River,  Navigation  of  the.     N.  B.  Buford xxxi,  379 

Liebig's  P^xtract  of  Meat Ixxxv,    74 

Statue,  Cleansing cxix,  266 

Life,  Analogy  between  animal  and  vegetable cvii,  254 

Animal,  at  great  Depths  in  the  Ocean.     G.  C.  Wallieli Ixxii,  2.37,  321 

Effect  of  high  Pressures  upon xciv,  303 

Influence  of  Colors  upon  animal  Development Ixx,  178  ;  xcii,  15  ;  ex,  418 

Expectation  of,  at  any  Age Ixviii,  213 
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Life  of  >ran,  Length  of Ixviii,  213 

Origin  of xdi,  301 

The  Sciences  as  applicable  to  domestic.    Geo.  Chapman xlix,  1K7,  262 

Life-boats.     Patevti xiv,  100;  xxvi,  193 

-boat,  Convf  rting  ordinary  Boats  into.     Lieut.  Cook xii,  407 

Fitting  ships'  Boats  as.     Austin xxxvii,  267 

of  India  Kubber.     Robert  Wall xxiii,  376 

-buoy,  Improved.     Beadon xxxvii,  278 

-preserver,  or  portable  Life-ball  and  Line xxxviii,    71 

-preservers,  Converting  Mattresses  into.     Patent,  May,  1840 xxxii,    67 

-raft.    Wm.  Baddeley xv,    59 

Newbury's xcix,  173 

''Nonpariel,"  The  American Ixxxiv,  269 

Plan  of  a  Navigable xxvi,  101 

-saving  Dnss,  Mt^rriman's  water-proof xcix,  316 

Lift,  Hydraulic,  at  Victoria  Docks Ixviii,  293 

Hydro-pneumatic,  Simpson's 1,    63 

Light,  Aberration  of xiii,  292 

Apparatus  to  illustrate.     T.  W.  Tobin cix,  178 

Absorption  and  Refraction  of,  Connection  between cxii,  3H8 

Action  of,  A  new.     Niepce  de  St.  Victor Ixv,  3.>6  ;  Ixviii,  284  ;  Ixxiii,  114 

on  a  Mixture  of  Perchloride  of  Lon  and  Tartaric-acid Ixxi,  301 

Cane-sugar  Solutions ._ xciii,    14 

Cldoride,  Bromide,  and  Iodide  of  Silver.  •  Vo'gel.lxxvi,  122;  Ixxvii,  182 

Oxygen cxiii,  234 

and  Color,  Sensations  of cvi,  201 

Air,  Effects  of ,  on  Color.     Trull xxviii,  125 

electrical  Conductivity,  Relations  of civ,  216 

Electricity cxi,    69 

Henry  Morton..lxxxiii,  48,  200,  280,  35G,  413  ;  Ixxxiv,  52,  209,  281 

Velocity  of cxii,  205 

Heat,  Analogy  between lii,    62 

Shadow,  Nature  of.     Jos.  Reade vii,  392 

Artificial,  and  lighting  Materials.     B.  H.  Paul Ixxviii,  124,  203,  265 

from  Tallow,  Oil,  etc.     Patertt, x,    94 

Patent.     With  Observations  on  the  Nature  and  Properties  of 

solar  and  artificial  Light.     R.  C.  Burleigh xlvii,    98 

Beams  of  floating  Matter  and Ixxxix,  297 

Bude xxii,  70;  xxix,  210 

in  House  of  Commons xxviii,  215,  282 

Ure's  Report  on  the xxxiv,  410 

Chemical,  for  artificial  Illumination.     E.  Fjankland ivi,  211 

'Colored,  Action  of,  upon  sensitive  Plates xlvi,  358 

Coloring  with  gelatine  Paper lix,  351 

Cometary  ..v cxv,  237 

Light  of  Coggia's  Comet  polarized xcviii,    85 

Comparative  Expense  of.     Andrew  Fyfe I xxxv,  260 

Composition  of,  Experimental civ,  226 

Cost  of  Experiments  upon.     Andrew  lire xxviii,  401 

Day-,  Easy  mode  of  measuring  Intensity  of.    R.  J.  Wright Ixxxviii,  132 

Decomposition  of,  by  Absorption xv,  417 

'  by  the  Eye xlvi,  279 

Diffusion  and  Production  of xxxiv,  403 

Dioptric.     M.  C.  Meigs cii,    83 

or  Water-,  Rei)ort  on  Meigs' cii,    81 

Disengagement  of,  dui  ing  chemical  Combination  of  Metals xxiii,    65 

Dispersiim  of.     Th.  Ricour.. xci,    4S 

E|iipolic xl,  123 

Electrical  Conductivity  affected  by xcv,  300 

Electric  (See  also,  Khctric  Light). .W,  131;  Ixix,  119;  Ixxii,  282;  Ixxxiii,  289 

Henry  Chapman Ixvi,  119 

H.  W.  Dove Ixv,  208 

J.  K.  Whilldin... Ixxiii,  217 

Faraday Ixx,  44,  147 

Fleury Ixxiii,  354 

Patent.    Greener  and  Staite xliii,  263 

and  its  Cost.     E.  Becquerel Ixvi,  204 

Magnesium    ai)plied    to  Photo-micrography.     Wood- 
ward  Ixx.xix,  267 
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Light,  Eleetrio,  Apparatus  on  tbo  II.  B.  M.  S.  S.   "  Alcxniidra" oiii,  264 

iis  siip))rn'(l  l)y  inaniieto-electrical  Miicliiiii's Ixxxv,  293 

at  Hritish  Miisi'uin cvii,  408 

tin;  Jiiiind''  Boidofine Ixxxiii,  231 

Automatic,  Scrrin's" ixxv,    96 

Biush,  at  Coney  Island,  Tests  of  tiie cix,  284,  431 

Carbon  for ". : eiii,  21(i,  327 

Coiine's cviii,  276 

Constant,  Apparatus  for  keeping xlviii,    46 

Divisibility  of.     Uenayrouze ciii,  371 

Edison's : cvii,  342 

A.  E.  Outerbridge,  Jr cix,  145 

A.  B.  Burk cix,  215 

Employment  of  the.     F.  P  Le  Roux Ixxxv,  292 

Experiments  with.     Foucault ......,,. xlviii,    50 

on  the  Victoria  Embankment cviii,    60 

Extinguishing,  by  approaching  a  ^[agrlet xciii,  299 

lor  coal  Mines Ixxix,  262 

Mills.    A.  Tolhausen ci,    32 

Mines xl,  370;  xlii,    62 

Exeter,  England civ,  222 

lecture  Rooms Ixxviii,  354 

Lighthouses Ixix,  119;  Ixxv,  121;  Ixxxi,  185 

Targets : xci,  150 

<Jramnie  Macliine  for c,  418;  ci,  432 

Orovvth  of  I'lantsby Ixxiii,    29 

Hygiene  of  the cix,  420 

Illuminating  Schaffhausen  Falls  with Ixxi,  204 

Improveil,  of  Messrs.  Laccassagne  and  Thiers Ixiv,  284 

in  Farming cvi,  428 

French  Salon ex,  350 

Persia cix,    64 

salt  Mines cvii,  349 

Jablochkoff civ,  142,  152,  295,  354;  cvi,  419;  ex,  430 

Jamin,  The cvii,  409 

Lontin's,  with  four  Carbons ex,  142 

New,  suggested  by  Dr.  Geissler xcvii,202 

Power  of civ,  208 

Prtsmatic  Decomposition  of.    Wheatstone xxii,    61 

Production  of,  Apparatus  for.     G.  Trouve cv,    44 

Harrison's  Improvements  in Ixv,  139 

Ladyguin's  Mode  of xcix,  233 

Radiation  of ,  Invisible.    J.  Tyndall Ixxix,  390 

Regulator  for.     Serrin Ixxiv,  415  ;  Ixxv,  96  ;  Ixxxii,  346,  352 

S.  Highly Ixxix,  179 

Carle's Ixxxviii,    85 

Requier's civ,  351 

Resistance  and  illuminating  Power  of.    Thomson  &  Hous- 
ton  cviii,    46 

Sawyer ex,  395 

Spectrum  of ciii,  3|3 

Staite's.     Pateiit xliii,  263;  xlvii,  262 

r«.Gas ci,  293 

Way's Ixxi,  114 

Werdermann'.s cvii,  208 

Wilde's.    A  powerful  Source  of  artificial  Light.     W.    H. 

Harrison Ixxxii,    34 

Electro-silicic cv,    64 

Experiments  on,  New xxvi,  348 

and  Observations  on.     Robt.  Hunt xxx,  266 

on,  with  reference  to  magnetic  Action.     Draper.. .xiXj  79,  155 

Evolution  of,  during  Crystallizition xxii,  345 

for  optical  Purposes.     J.  G.  Children xliv,  136 

Lighthouses xxviii,  142 

Alex.  Gordon xli,  418 

Photometry,  Anew  Unit  of civ,  226 

Steam-vesseis xxiii,  3a'. 

from  an  Argand  Oil-lamp,  Increasing.    J.  Herschel xxix,  357 


170 

Light,  Gamut  of.    P.  E.  Chase ; civ,  148 

Gas-.     See  Gas-light. 

Harcouit's xcii,  152 

Heat  and  Electricity,  Relations  between.     Becqueiel —  xxvi,  398 

Hypotheses  relating  to.     H.  Fizeau lii,  422 

Impression  of,  on  the  Eye,  Duration  of  the .Ixxxi,  339 

Influence  of,  in  preventing  chemical  Action xlvi,  359 

on  Cement cvi,    64 

chemical  Action  of  Oxygen li,  124 

Plants xliv,  260 

the  Development  of  Animals.     H.  Dobell Ixx,  178 

Tissues  without  Chlorophyll cxix,  238 

Instantaneous  (.Matches,  etc.),  Apparatus  for  producing.    Patent, 

ix,  268  ;  xvi,  190 

^istoiy  of  Manufacture  of.     Lyon  Playfair Ixxiv,  410 

Intensity  of ,  Measurement  of xxviii,357 

Wm.  Crookes Ixxxviii,  133 

Easy  mode  of  Measuring  Day-light.    Wright, 

Ixxxviii,  132 
English  and  French  Standards  for.     E.  Briggs...cv,  415 

Instrument  for  Measuring.    W.Ritchie xii,    68 

Invisible Ixxxvii,  302 

Experiments  and  Observations  on  Moser's  Discovery.     H. 

Prater xxxvi,  68,  110 

Photograph  of Ixxxvi,  303 

Violet  and  ultra-violet,  Action  of.    Eisenlohr lix,  262 

Irradiation  of xxiii,  154 

Laws  of.  Application  of._ Ixxxi,  195 

Lecture  on.     Roscoe .' Ixxviii,  395 

Lime-,  for  Locomotives Ixxxii,  281 

Gas-holder  for civ,  102 

Hydrogen  and  its  Substitutes  for  the ciii,  209 

Improvement  in Ixxxii,  278 

in  Caisson  of  East  River  Bridge xc,  32,  217 

Production  of  an  artificial  Rainbow  hy Ixxix,  421 

TheDrummond xxvii,  431;  Ivii,  137 

Loss  of,  by  glass  Shades.    Wm  King Ixx,  102 

Magnesian Ixx,  192;  Ixxviii,  i:>2;  Ixxix,  179 

Magnetization  of.    M.  Faraday xii,  139 

Mechanical  Action  of cxi,  225 

Wm.  Crookes c,    52 

Molecular cvii,  422 

Necessity  of,  to  Vegetation civ,  119 

of  Flames,  Cause  ot  the.     W.  Stein xcix,  296 

intense  photographic  Power,  New xcviil,  381 

Oxy-calcium.  Applied  to  Photo-micrography. xc,  302 

Oxy-hydro-carbon,  Edgerton's c,      3 

Oxy- hydrogen.  The.     (Jsote), xcv,  226 

Gaseous  Mixture  for Ixxxvi,    87 

of  M.  Tessie  du  Molhay.lxxxviii,  158:  xciii,  371;  xciv,  11;  xcv,  12,  300 

^     Perception  of,  Influence  of  Duration  and  Intensity  upon  the cvii,  343 

Persistent  Activity  of Ixviii,  348;  Ixx,  197 

Photogenic  Properties  of  different  Rays.. xliv,  260 

Polarization  of .". xlv,  435 

Biot xxviii,    48 

by  living  Animals.     J.  F.  Goddard xxviii,  274 

Elliptical xl,  355 

Memoir  on xlviii,  454 

ot  Light  of  Coggia's  Comet xcviii,    85 

Sky-light.  .John  Tyndall Ixxxviii,    34 

Spiral ex,  415 

Terrestrial  Influence  on cvi,  200 

Theory  of xliv,  259 

Principles  of  Attraction  and  Repulsion  in  lunar  Rays vii,    24 

Production  and  Diffusion  of '. xxxiv,  403 

and  Distribution  of.     Patent xxxi,    24 

Apparatus  for.     Patent Ixxil,  256 
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LiHit,  Production  by  Ilpat.     J.  W.  Diaper xliv,  122,  197 

"  Compound  Li(iuid  for.     Patent:    xii,  347 

of  Air  and  Oxygen  by  Compression.     Tiienard xxv,  200 

Properties  of ■■}>    ^'-^ 

Reflection  of,  from  Surfaces  of  Li(iuids In,    «9 

Selective Ixxxviii,  300 

Refraction  and  Absorption  of,  Connection  between cxii,  388 

Incident  of  une(iual liii,    56 

Plienomena  of  terrestrial.    G.  A.  Bedford xlni,  279 

Unusual.     D.  Brewster xyi,    66 

Refractive  Powers  of  tlie  Atmosphere xix,  291 

Relations  of  Gold  to Ixiv,  279 

Rotaticm  of  a  Kay  of,  by  magnetic  Force xli,  357 

Sensitiveness  of,  to  Ferrocvanide  of  Potassium xci,  228 

Sky-.  Polarization  of.     Jolln  Tyndall Ixxxviii,    34 

Solar,  Analysis  of xxiii,  296 

Experiments  on.     J.  W.  Drai)er xxiii,  4()9  ;  xxiv,  38,  114,  2.50 

Some  Remarks  upon.     R.  S.  Proctor. Ixxv,  407 

Source  of,  in  luminous  Flames.     Edw.  Frankland l.xxxvii,  330 

New xxix,  407 

Sun-,  Artificial Ixxviii,  200 

Diffused,  is  Red Ixxxn,  419 

Transmission  of  chemical  Rays  of  the  solar  Spectrum xxiv,    64 

Undulation  of,  Proof  of  Theory  of lii,  104 

Unduiatory  Tiu'ory  of lvi,181 

Universal  Energy  of.    Pliny  Earle  Chase cxii,  312 

Velocity  of  .  ..." Ixxii,  55  ;  xcv,  402  :  ciii,  377 

John  Tvndall lii,  104 

P.E.Chase cix,    55 

Determining  the,  bv  Exi)eriment.     Fizciau xlviii,  452 

Electricity  and .".' cxii,  205 

in  Quaiti cxii,  155 

Michelson's  Apparatus  for  determining cvii,  340 

l^odal  Estimati(m  of  the.     P.  E.  Chase cix,  400 

Violet,  Influence  on  animal  and  vegetable  Growth     xcii,    15 

White,  Nature  of.     E.  J.  Houston.' xciv,  184 

W.  A.  Anthony xciv,  403 

Yellow,  from  soda  Glass Ixxxii,    67 

Zodiacal.    D.  Olmsted xx,  373 

and  Sun  Spots cvi,  281 

See  Actinism  ;  Color,  etc. 
Lighters.     See  Gas-lir/htns. 

Lighthouse  Apparatus,  New,  in  the  Lochindaal  Lighthouse lxxxix,-286 

at  Havana.     Benites xliv,    49 

Bell  Rock xxii,    70 

Blick  Rock,  Long  Island  Sound.     W.  II.  Swift xxxvi,  385 

Brandywine,  Report  on.     Ilartman  Baehe xxx,  353 

Cotrin's  Patches 5xi,  145 

for  Island  of  Bermuda xxxviii,  111 

Minot  Rock,  in  Boston  Harbor.     W.  II.  Swift xlvii,  217 

Sunderland,  Removal  of  the xxxviii,  lf>l 

IScrvice,  Comparative  Expense  of cxi,  286 

Wyre.    II.  M.  Denham xxxviii,     3 

Lighthouses xxx,  415 

at  Havre,  Electric  Light  for : Ixxxi,  214 

Electric  Lamp  in ". Ixix,  119;  Ixxv,  121;  Ixxxi,  185 

Floating  and  fixed.    David  Stevenson '?^.!' ^"^^ 

Foundations  for liii,  214 

French ex,  417 

Ilolophotal  Lights  for.     Thos.  Stevenson lii,  416 

G.  y\^  Smith lii,  418 

Illumination  of  xxviii,  142:  xlvii.  2-5;  xlix,  58,    81 

Thos.  Drummond xii,    67 

Faraday Ixx,  44,  147 

in  the  Ped  Sea.    W.  Parkes Ixxvii,  217 

Iron,  History  and  Construction  of.     ,J.  V.  Menick Ixi,  145 

Iron  Towers  for  (Historical  Note) xli,  418 
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Lighthouses,  Lair. ps  for xxvi,  354 

Lantern,  Lewis's xlviii,  334 

Lijrlits  for,  with  a  Table  of  the  comparative  Values  oi  light 

Apparatus.     A.  Gordor. xli,  418 

Magneto-electric.     F.  IL  Holmes Ixxv,  360 

Magneto-electricity  for.    F.  11.  Holmes Ixxviii,  409 

Wetaliie,  Brown's xxiii,    55 

of  tlie  United  vStates,  Official  Report  on  the liii,  232,  289 

Report  on  the  System  of  Lights  for,  by  the  Franklin  Institute, 

xlviii,  67,  Itil,  240,  335 

Water  in Ixviii,  405 

See  Lamps,  etc. 
Lighting  and  Ventilation.    Questions  proposed  by  the  Athenceum  to  Mr. 

Faraday,  with  Answtrs xxii,  263 

Artificial,  with  Table  of  amount  of  Carbonic-acid  and  ileat  gen- 
erated by  illuminating  Agents.     W.  Symons Ixxviii,  270 

Electric ciii,  211 ;  civ,  369;  cvi,  421 

Deleuil Iviii,  141 

A.  Sartiaux civ,  15H 

J.  Janiin cv,  403 

Al)solute  Economy  of.     Eobt.  Briggs ex,  1G4 

at  file  British  Museum cix,    59 

in  Mines xl,  370 

Paris,  Cost  of cvii,    63 

New  System  of.    Tliomson  &  Houston cxi,  251 

Mode  of xlv,  445 

Reports  of  Board  of  Examiners,  International  Electrical 

Exhibition. — Electric  Lamps  {HtifpUmenl)  cxix  ;  on  the 

Efficiency  and  Duration  of  incandescent  Electric  Lamps 

{SvYipUfiartit  to  September  numljer) cxx. 

Use  of  Gramm(»  Machine  for c,  418;  ci,  432 

See,  also.  Electric  Lvjhting. 

from  Ceilings Ixvi,  407 

Paris,  Plan  for cxx,  164 

Phosphorescent ex,  215 

Rooms ciii,  228;  ex,  138 

Submarine cvi,    66 

See  Illumination;  Lamps;  Light,  etc. 

Lightning.    Arago xxiii,  232 

Accident  to  Ship  from.     T.  T.  Stewart vi,    63 

and  lightning  Rods.     David  Brook.s xciv,  132  ;  xcvi,  231 

J.  M.  Mott xcvi,  118, 169 

Columnar cxiii,  150 

Conductor  on  a  Ship  struck  by  Liglitning iv,  197 

Conductors xliv,  257  ;  lix,  210 

for  Sliips,  Copper-wire  Rope xliii,  426 

in  Ships.  Utility  of.     W.  S.  Harris «...xiv,  200,  346 

Proper  Form  of.     W.  H.  Preece ex,  254 

Curious  Effects  produced  by xc,  384 

Deaths  by Ixxxi,  187 

Effects  of xxiii,  237  ;  xlviii,    54 

upon  Trees  near  telegraph  AVI  res cxii,  470 

on  a  Monument xxvi,    69 

Globular cv,  203;  cxix,  143 

in  a  Mine Ixxxvii,  343 

Iron  Sbips  struck  by.    W.  S.  Harris Ivii,    57 

.    Lighthouse  at  Fecamp  struck  by Ixxxiii,  374 

Magnetic  Effect  of xxix,  143 

Phvsico-mechanical  Etfects  of.     A.  Poey xc,  278 

Production  of,  Ijy  Rain.     W.  R.  Birt xlix,  193 

Rain  the  Cause  of.    T.  H.  Dixon xlix,  197 

Report  on  a  System  of  Protection  against,  for  Blockley  Alms- 
bouse Ixxxi,  423 

Rod,  Armitage's,  not  a  Protector xci,  144 

Report  on Ivi,    70 

and  Points,  Gatchell's,  Report  on Iviii,  68;  Ixvi,  215 

Points Ixiii,  269  ;  Ixxvii,  424 
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Lightning  Rod,  Report  on Iviii,    68- 

Rods.     Rob't  Hare iv,  1(53;  Ivii,  423 

Ancient civ,  226 

and  Compasses.    Dr.  Fischer vi,    43- 

Dimensions  of cvi,  134 

Efficacy  of.    F.  Maceroni xxv,  40& 

for  iShips xxvi,    64 

on  Sliips.    Martyn  Roberts xxvi,    96 

Relative  Effects  of  different  Points  upon.    Perrot...lxxvii,  264 

Rupture  of  a  Cliain  by xxxi,    65 

Singular  Effect  of Ixx,    64 

Spectrum.    John  Herschel Ixxxviii,    44 

Lights,  for  Illumination,  Intensity  of  colored xcix,  416- 

Lighthouses,  Improvement  in xlix,    81 

Lenses  for .....xlix,    58 

Locomotives,  Lime Ixxxii,  281 

from  Tallow,  Oil,  etc..  Artificial.     Patent,  May,  1830 x,    94 

Improvement  in  Lime- Ixxxii,  278 

in  rapid  Motion,  Experiments  on.    A.  Stevenson xxxiv,  413 

Inextinguishable  signal cvi,  140 

Preparing  and  using  instantaneous ix,  268 

Robson's  patent  signal xxxviii,  344 

Unwholesomeness  of Ixvi,  399 

Ligneous  Stucco,  or  moulding  Figures  in  Wood i,  124 

Lime Ixxix,  125 

Action  of  fused  Aluminates  of Ixxxi,    68 

and  Mortars,  Researches  in.     Courtois xxv,  361 

as  a  Preserver  of  Wood xciv,  371 

Protection  for  the  Vine Ixxii,    54 

Bone  Phosphate  of Ix,  325 

Burning,  Researchesin.    Petot xxv,  289 

by  Heat,  Decomposition  of  Carbonate.    Gay  Lussac xxiv,    62 

Caustic,  in  coal  Mining cxv,  147 

Cartridges  cvii,  348 

Cement,  etc.     Patent,  Sept.,  LS41 xxxvii,  112 

Crystallization  of  Carbonate  of xcii,    79 

for  Lime- lights Ixxxiv,  130 

Salt  in  preserving  Ships,  Report  on  Substitution  of xxix,  393 

from  Magnesia,  Separation  of xxx,  140 

Lewis  Thompson xxix,  262 

Gelatinous  Phosphate  of Ixxxii,  214 

Hydraulic xxii,  259 

in  blast  Furnaces,  Caustic.     Wni.  Truran  lix,    89 

Use  of  caustic.    Parry  &  Howell li,  327 

Levi  &  Schmidt li,  255 

brick  Walls,  Evil  Effects  from  dolomitic.    H.  Pemberton cvi,    52 

Dolomite,  Determination  of Ixxxix,  259^ 

sea  Water,  Carboliate  of .     .John  Davy xlix,    54 

into  Plants,  Introduction  of  Phosphate  and  Carbonate  of xlviii,  156 

Juice,  Preservation  of ii,  119 

-kiln,  Improved.     Patent,  March,  1837 xxiv,  407 

J.  Duffus xxxvii,  413 

Improvements  in  the i,  184 

-kilns,  Construction  of.    C.  G.  S.  Menteath xxxi,    47 

-light.  Gas-holder  for civ,  102 

-lights  in  the  Caisson  of  East  River  Bridge xc,  32  ;  xc,  217 

Liquor xxii,  285 

Magnesian  hydraulic.    Vicat xxv,  338 

New  Mode  of  decomposing  Hypochlorite  of Ixxii,  351 

of  gas  Works,  Use  of  refuse.    Thos.  Graham xh,  281 

Present  State  of  our  Knowledge  of.     Treu.ssart xxiv,  229* 

Solidification  of  hydraulic.    Petot xxv,  312 

Solubilitv  of  some  Forms  of  Phosphate  of.    C.  P.  Williams xcii,  419 

under  Water,  Hardening  of.     A.  D.  Bache xix,      6 

Vitreous  Phosphate  of civ,  315 

etc.,  Slacking.    Treussart ...xxiv,  236. 
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Limes,  Artificial  hydraulic.    Treussart xxiv,  373 

Stone  etc.,  Hydraulic.     Kuhlman Ix,  221 

Cements,  Mortars  and  Concretes.    C.  H.  Haswell, 

Ixxix,  361 ;  Ixxx,  171 ;  Ixxxii,  295 

Experiments  on  hydraulic.     Treussart xxiv,  301 

hydraulic.     Treussart xxv,  154 

Properties  of  raagnesian.    F.  C.  Calvert Ixxxi,  180 

Limestone,  lime  Cement,  etc.,  near  Plymouth,  Eng xxvii,  212 

Limestones,  Analysis  of  ma^nesian.     Rogers  &  Boye xxix,  158 

Cements,  etc.,  Formation  of  hydraulic xlvii,  201 

Li\ang  Organisms  in Ixxxix,  424 

Magnesian.    C.  H.  Smith xxxviii,  111 

Limnoria  terebraris  on  creosoted  Timber,  Ravages  of.    D.  Stevenson.... Ixxiv,  188 

Lincrusta cxiv,  394 

Linen,  Chameleon  Mineral  for  marking viii,  352 

Detection  of  Cotton  in.    Kindt xliv,  411 

fired  by  solar  Heat xhi,  140 

Hemp,  Timber,  etc.,  by  Burnett's  Method,  Presening xliii,    67 

Method  of  marking xiii,  285 

Use  of  Ferrocyanide  of  Potassium  for  removing  rust  Spots  from. 

Runge Ixiv,  208 

Linens,  Washing  and  cleansing ii,     5 

Lines  of  Propulsion  in  Steamboat,  Locomotive,  etc.     Bakewell xlii,  238 

Liiifiula  pymmidata,  Composition  of  Shell  of.    C.  P.  Williams xci,  278 

Link  Motion,  Contributions  to  the  History  of  the.    John  L.  Whetstone..cxiii,  106 

for  locomotive  Engines Ixxvii,    31 

Nasmyth's Ixxv,  131 

improved  Form  of Ixxv,  194 

Peculiarities  of  the.    A.Dunbar Ixxxv,  392 

Links,  or  link  Motion,  Substitute  for.    H.  Bilgram xcvi,  375 

Linngeite,  Nickel-    A.  R.  Roessler Ixxxix,    85 

Linne  Crater  iu  the  Moon,  Disappearance  of Ixxxiv,    76 

Linoleum Ixxx,    70 

Lino-stereo  Tablets iii,  258 

Liquefaction  and  SoUdification  of  Gases.    Faraday xxxix,  350 

of  Gases cxvii,  389 

Ozone cxv,  150 

Liquefied  Gases.  L^ses  of cx^^,    72 

Liquid  Masses,  Equilibrium  of xlvi,  125 

Surfaces,  Potential  Energj'  of cviii,  215 

Thermo-dynamics  of cxii,    73 

Liquids  aided  by  the  Infusion  of  Air,  Evaporation  of cii,    58 

and  Gases  under  varying  Pressures  and  Temperatures,  Physical 

Properties  of.     Andrews c,  198 

Apparatus  for  decanting  dangerous.     Robt.  Hare xvi,  226 

Boiling  Points  of.    Dufour Ixxiii,  403 

diiferent Ixxiii,    34 

Produced  by  commingling  immiscible xci,  158 

by  Heat,  Calculating  the  Expansion  of.    Rankine xlix,    49 

Compressibility  of civ,  222 

Regnault xhi,  328 

Diffusion  of xlix,  210 

Electro-dynamic  Induction  in.     Faraday Ivii,  411 

in  a  galvanic  Battery,  Flow  of hv,  405 

Material  for  clarifying.     Patent,  Oct.,  1835 xxiv,  133 

Minimum  Density  of.    C.  Despretz xxvi,  105 

Molecular  Constitution  of cviii,  352 

of  given  specific  Gravity,  Mode  of  preparing Ixvi,  347 

Phenomena  of  forced  Dilatation  of.    Berthelot 1,281 

Quiet  Ebullition  of xcii,    83 

Reflection  of  Light  from  Surface  of Iii,    69 

Researches  on  the  cohesion  Figures  of.     T.  T.  Wright Ixxix,  209 

See,  also,  Fluids. 

Superficial  Viscosity  of cix,    61 

Temperature  of  boiling  Point  of.    Marcet xxxvi,  358 

Viscidity  of  different.    Andrew  Ure xxix,  131 
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Liquids,  Volatile  Power  of ex,  137 

while  boiling.  Prevention  of  bumping  of Ixxxviii,  153 

Liquorist,  Art  of  the vii,  3(59 

Liquors,  Curious  Motions  on  tiurfaceof Ixi,    57 

Drawing  and  corking  sparkling.    Patent,  Nov.,  1828 vii,  126 

Fermented.    Patent,  Jan.,  18ii4 iii,  308 

without  Ileat,  Kectification  of i,    60 

Lissajous  with  tuning  Forks,  Experiments  of.    E.  C.  Pickering Ixxxvii,    55 

Lissajous'  Apparatus.     A.  E.  Dolbear xcvi,    12 

Lithium  Minerals  in  the  Spectroscope,  Behavior  of xcii,    88 

Lithofracteur xciii,  297 

Lithographic  Printing,  Machinery  for.    Patent,  July,  1831 xiii.  410 

Photographic  Pictures  on  Stone  for hx*  257 

Pre-ss xli,    67 

Stone,  Artificial cviii,    65 

Stones,  New  Rollers  for  inking xiv,  282 

Transfers,  Mode  of  making.    J.  Netherclift x.  138 

Wash.     M.  Engellman iii^  172 

Lithographing  on  leather  Bags,  etc.    Patent,  April,  1822 viii,  106 

Lithographs  by  the  photographic  Process,  Obtaining Ix,  413 

Lithogiaphy,  Application  of  rapid  sketching  of  Effects  in  Chiaro-oscuro  to, 

viii,  371 

Autographic  Ink  and  Paper  for iv,  135 

Processes  in iv,  393 

Copying  oil  Paintings  by iv,  415 

Drawing  upon  Stoiie.    M.  Laurent iii,  256 

Essays  on iv,  57;  iv,  135;  iv,  264;  v,  267;  v,  341;  v,  403 

Historical  Account  of,  etc vii,  279;  vii,  302 

in  Imitation  of  Mezzotint xiv,  283 

Improvements  in  effacing  in *. ix,  142 

Ink,  Paper,  etc.,  etc,  in iv,  334 

Lithotint  Process.     B.  Botch xxxvii,  215 

Litmus  Paper  as  a  Reagent xciii,  158 

Litrameter.     Rob't  Hare xxxviii,    28 

Little  &  Elmer's  Chronometers,  Report  on xx,  8;  xxiii,  202 

"Livadia,"  The  Russian  Imperial  Yacht.    E.  E.  Goulaeff ex,    94 

Liverpool  &  Manchester  New  Canal xxi,  138 

Railroad x,  409;  xvi,  207;  xxii,  424;  xxiv,  367 

Cars  for x,  415 

Partial  Opening  of x,  215 

Speed  for  an  Hour  on,  1830 xi,  215 

screw  Vessel xxxvii,  29.s 

Living  Organisms  in  Limestones Ixxxix,  424 

Loads,  Dangers  of  unecpial cxi,  225 

Loadstone  and  Steel,  Magnetism  of cvii,  209 

Loam  Moulding xxxvii,  246 

Lobster,  Blood  of  the cviii,  280 

Nervous  Velocity  in cxi,    70 

Local  Attraction  in  iron  Ships xxvii,  411 

Loch  Ken  Viaduct.     E.  L.  J.  Blyth Ixxiv,    76 

Lock  and  Key,  Report  on  Prutzman's  lever xxii,  180 

-balance  Canal,  or  inclined  Plane iii,    91 

Chubb's  patent  Detector ii,  193 

Detonating xv,    66 

for  sinking  iron  Pipes,  coffer  Dams,  etc..  Air- lix,  138 

FurtJier  Description  of  Ward's  balance  Canal iii,    95 

Gates  without  Iron,  Framing xxix,    71 

Magnetic xciii,  218 

Needle  Latch  and Ixxxiv,  105 

-nut  Washer,  Shaw's Ixxxvi,  227 

Report  on  Laibacker's  door xxi,  118 

Shaw's  portable  percussion  cannon xv,  152 

Lockage  for  Canals,  New  System  of xxxi,    68 

Locks  and  Keys.    Patent,  l^ow.,  1840 xxxi,  279;  Ixxxii,  196 

Safes  Ixxv,  202 

for  Doors,  etc.     Controversy  over Ixxiii,  383 
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Locks,  Imin'ovement  in.    E.  B.  Denisoii  Ixvii,    59 

Report  on  Colton's  Door  and  Pad- xlvi,    71 

Linus  Yale's Ixii,    66 

Locomotion,  Chapter  in  History  of  railroad 1,  225;  1,  289 

Locomotive  Engineering.    See  Engineerinfj. 
Engines.    See  Engines. 

Livention,  New xxiv,  155 

I  journal  Boxes,  etc.     Patent,  Aug.,  ls.35 xxi,  273 

Purposes,  Modes  of  applying  Power  for xi,  197  ;  xi,  284 

Sparks,  Prevention  of cxii,  237 

Locomotives.    See  Eugines. 

Lo(Misis  in  Algiers evil,  345 

•  the  Island  of  Cyprus cxvi,     5 

Log,  Plan  for  keeping  ship's.    F.  Beaufort xxvii,  159 

Ships'  registering xli,    71 

Loiseau's  Madiinery  for  utilizing  coal  Waste xcvi,  266 

London  &  Birmingham  Railroad xl,  299 

Northwestern  Railroad xlviii,  12;  Ixxxiii,  224 

Camden  Station  of xlviii,  260 

Docks  under c,  317 

General  architectural  Improvement  of xxiii,  153 

Health  of  Cities  and  Improvement  of xxii,  423 

Improvement  of  .xxii,  348 

Metropolitan  District  Railroad Ixxxiii,    16 

Railroad  is  Worked,  How  the.    H.  Fleming c,  236 

Subway  for  Pipes,  Wires,  Sewers,  etc Ixx,  373 

Underground  Railroad Ixxxv,      3 

Telegraphs  of c,  181 

XiFniversity  v,    90 

Longevity,  Imstances  of  modern v,  136 

Longitude  between  Greenwich  and  New  York,  Difference  of.  E.  J.  Dent.xxix,  213 

Determination  of cv,  131 

Dipping  Needle  for  finding xxvi,  270 

Transatlantic.    B.  A.  Gould Ixxxix,    37 

Longitudes,  Accurate cxi,  311 

Long's  Bridges xxxii,  175 

locomotive  steam  Engine x\i,    73 

salinometer  Case,  Report  on Ixix,  141 

Long  Span  of  Wire,  A Ixiii,  395 

Lontin  magneto-electric  Machines civ,  366 

Looking  Glasses  (see  Mirrors) Ixxiii,  182 

Loom,  Bigelow's  counterpane xxx,  173 

Bonelli's  electric Ixviii,  196 

Counterpane.    Patent,  April,  1840 xxxi,  408 

Electro-magnetic Iviii,    43 

for  stock  Bodies.     Patent,  Oct.,  1836 xxiii,    32 

weaving  Horsehair.    Potts xxxvii,  313 

Ingi-aiu  Carpet-.     Patent,  May,  1830 x,    88 

Mathematical  Power- .- xxxi,  359 

Report  on  Calderhead's  Carpet- xxxiv,  103;  xxxvii,  110 

Shuttles.     Patent,  \\ix\\,  1837 xxv,    51 

Looms,  Cards  for  Jacquard Ixvi,  208 

Improved  Power-.     Patent,  April,  1826 iv,    92 

Weaving-.     Patent,  Dec,  1844 xli,  120 

Infinitesimal  taking-up  Motion  for  Power- liv,  307 

Power- Ixxxvi,     7 

Self-operating  Temple  for.     Patent,  A.-pxi\,  1830 x,    27 

Loper's  Screw,  etc xli,  59  ;  xli,  167 

Propellers  and  Hunter's  submerged  Wheels,  Report  on.. ..xli,    24 

Loss  of  Power  in  Motion  of  heavy  Weights.    J.  W.  Bakewell v,  344 

Losses  by  Condensation  of  the  Steam'^,  per  Horse-power  per  Hour,  in 

Cylinders  and  Pipes  of  steam  Engines.    Wm   Dennis  Marks cxvii,     1 

Lost  Motion,  The  Indicator  as  a  Detector  of.    Robert  Grimshaw cxvi,  245 

Lotteries,  Remarks  on xii,  207 

Lottery  Drawings,  Improved.    Pafe;*?,  March,  1831 xii,    26 

Lovegrove's  tube  Expander- cii,  368 
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Lovering  &  Go's  Sugars,  Report  on xl,  404 

Lowell  and  Lynn  compound  pumping  Engines.    J.  H.  Harlow c,  ;i05 

Manufactures,  .Statistics  of xl,  IL'4 

Water-works,  Engine  for.     Davis  &  Briggs ci,  329 

Lowthorp's  wicket  Gate  for  canal  Locks,  Report  on xliii,  26i) 

Lubricant  for  Machinery xxx,  197 

Heveone,  a  new Ixxi,  .34o 

Plumbago  as  a Ixxxviii,  31(; 

Lubricants,  Advantage  of  metallic ex,    21 

New cxi,  310 

Thurston's  Machine  for  testing xcvi,      1 

Lubricating  car  Axles,  Improved  Device  for cxiii,«K;2 

Gudgeons  of  Mills  and  machinery  Pivots v,  209 

railroad  Brakes Ixviii,    80 

Lubrication  by  Water.    W.  J.  Curtis xxiii,    45 

Injurious  Modes  of cxv,  316 

On  the  Theory  of  the  Finance  of,  and  on  the  Valuation  of 

Lubricants  by  Consumers.     R.  H.  Thurston cxx,  34,    90 

Railroad  Axle.    W.  B.Adams Ivi,  289 

Lubricator,  Adamson's xci,     8 

Lukens'  chronometer  Springs iv,  411 

Isaiah,  Obituary  Notice  of xlii,  423 

Luminous  Appearance  of  the  Ocean.    T.  R.  Ingalls vi,  165 

Sea.     Finiayson vi,  247 

Ether,  Hypotheses  relative  to.    Fizeau lii,  422 

Power  of  incandescent  Lamps cxviii,  393 

Sensibility,  Variations  of cxi,  385 

Signals,  Intermittent cxii,    73 

Lunar  Aureole cxx,  133 

Observations  in  Algiers cxii,  236 

Occultations  for  Philadelphia,  Feb.  to  July,  1837 xxiii, 

Aug.,  1837,  to  Feb.,  1838 xxiv, 

Jan.  to  Aug.,  1838 xxv, 

Sept.,  1838,  to  Feb.,  1839 xxvi, 

March  to  July,  1839 xxvii, 

Sept.,  1839  to  Feb.,  1840 xxviii, 

March  to  Aug.,  1840 xxix, 

Sept.,  1840,  to  Jan.,  1841 xxx, 

Feb.  to  July,  1841 xxxi, 

Aug.  to  Oct.,  1841 xxxii, 

Nov.,  1841,  to  Feb.,  1842 xxxiii, 

Jan.  to  June,  1844 xxxvii, 

July  to  Dec,  1844 xxxviii, 

Rays,  Principles  of  Attraction  and  Repulsion  in.    M.  Watt vii,    24 

Lute  used  when  grafting  fruit  Trees i,  304 

Lutes  and  Cements.    Jas.  Deville v,  180 

Lykens  Valley  Coal xxxii,  322 

Lynn  pumping  Engine,  Test  Trial  of  the xcviii,  404  ;  xcix,    43 

Lyons' Globe cvi,    51 

portable  Crane Ixxxi,  283 
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Macadam,  Sir  James,  Death  of liv,  296 

Macauley's,  Isaac,  floor-cloth  Manufactory,  Report  by  special  Committee  on. 

vii,  21(; 

Machine  and  Models.     Ed.  Sang xv,  404 

Construction,  Strength,  Elasticity,  etc.,  of  Materials  of.    R.  H. 

Thurston ." xcvii,  273  ;  xcvii,  .'!44 

Manufactory  in  Holland xxvii,  ]43 

Machinery  abroad,  American xcvi,  347 

Anti-friction.     Coles xxix,  265 

at  International  Exhibition  of  1>62 Ixxvi,  321 

12 
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Machinery,  Computation  of  Tables  of  Weights  or  Values  of.    R.  Briggs..cvi,  323 

French  indu^rial ciii,  390 

Gearing  for,  Xew  System  of .    Laboulaye Iviii,  191 

Hall  of  Centennial  Exhibition .' xcix,  384 

of  Ironworks Ixxxiii,  263 

U.S.  Revenue  Steamers  "Rush,"  '-Dexter"  and  "Dallas," 

Trials  of xcix,  197 

Steamer  "Gallat  in,"  Trial  of.      Loring  & 

Emerj^ ci,  102 

the  Vienna  Exposition.    Tresca xcix,  406 

Oiling.    Wm.  Baddeley xv,    55 

Power  for  driving.    J.  A.  Beard xv,      6 

Powers  of xxviii,  216 

Results  of xi,  342;  xi,  406  ;  xii,  55  ;  xxii,  357 

vs.  Steam xxvi,  143 

Wooden  Bearings  for *. Ix,  201 

Machines,  Actions  of .    Edward  Sang xxvi,  361 

Advantages  of viii,  162 

and  Models.     Ed.  Sang xv,  345 

Machinists,  Engineers  and.    J.  Richards xci,  314 

Mackay's  new  Gun Ixxvii,  411 

Mackenzie's  Cupola,  Account  of  Working  of Ixvi,    48 

Mackinnon  Pen,  Drilling  Holes  in  Osmiridium  for  the cviii,    72 

Mack's  Injector ciii,    61 

Macrograph,  The.    Wm.  B.  Morgan Ixxviii,    16 

Madder xiii,  352 

Girardin xxxvii,  327;  xxxvii,  386 

and  Alizarine,  Comparative  Value  of  artificial xcvii,  229 

Artificial Ixxii,    49 

Colorhiy;  Principle  of.    De  KuiTer iv,  347 

Property  of xlvi,  408 

in  Dveing  and  calico  Printing,  Use  of.    Sass...xli,  196;  xli,  276;  xli,  352 

Woad  and  Barilla xii,  208 

Magic  Lantern  as  a  Means  of  Demonstration, 

Ixxxiii,  55  :  Ixxxiii,  204 ; 
IxKxiii,  282  :  Ixxxiii,  354  ; 
Ixxxiii,  409  ;  Ixxxiv,  130  ; 
Ixxxiv,  L>(t(3:  Ixxxiv,  278  ; 
Ixxxiv,  ."WW;  Ixxxv,  62; 
Ixxxv,  206 ;   Ixxxv.  277  ; 

Ixxxv,   345 Ixxxv,  420 

Henry  Morton xcii,  208 

Erecting  the  inverted  Image  in  the.     H.  Morton Ixxxiii,  406 

Marcy's  improved Ixxxviii,  159 

Pictures  on  Gelatine Ixxxix,  390 

Report  upon  Geo.  Wale  &  Go's. c,  300 

Magic  Lanterns xv,  416 

Slides  for.    A.  C.Jones..- xix,    19 

Natural.     D.  Brewster xv,  138;  xv,  210;  xv,  282  ;  xv,  354;  xvi,  210 

Magnesia  and  phosphoric  Acid,  Estimating xlvi,  203 

Anhydrous Ixxxi,  285 

Blocks  for  the  Lime-light Ixxxvii,    80 

Burner,  Xew Ixxxix,    84 

from  Alkalies,  Separating xlvi,  199 

Hydraulic  Properties  of.    Deville Ixxxi,  132 

in  clarifying  Sugar,  Use  of ciii,  230 

Vegetation,  Influence  of  native.    A.  Abbene xxx,  137 

of  India,  Carbonate  of xxv,  340 

Separating  Lime  from.    Lewis  Thompson xxix,  262 

Separation  of  Lime  from xxx,  140 

Solution  of  chlorinated Ixxxiv,  261 

Sulphite  of Ixxxv,  298 

Magnesian  hydraulic  Lime.     Vicat xxv,  338 

Light Ixx,  192;  Ixxviii,  132;  Ixxviii,  200;  Ixxix,  179 

Magnesium Ixxxii,  285 
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Macnesium  and  electric  Lights,  etc.     J.  J.  Woodward ixxxix,  267 

Potassium,  Extraction  of  double  Cliloride  of Ixxxi,  13b 

Crystalline  Form  of ex,  141 

Decomposition  of  carbonic  Anliydride  by ex,  281 

for  Zinc  in  galvanic  Piles,  Substituting Ixxxi,    68 

Heat  in  burning Ixxx,  286 

in  the  Sun ....ex,  351 

Lamp Ixxxi,    09 

A.  R.  Leeds Ixxxv,  130 

"^QW        Ixxxii,  417 

Forino'f  ..' Ixxxii,  281 

Light V"-'^^"' *qI 

signal  Apparatus Ixxxvni,    83 

Notes  on.     A.  G.  Grant Ixxx,  420 

Puie cxvui,  313 

Keceiit  Applications  of.    Wm.  White Ixxx,  331 

Magnet,  Description  of  a  powerful ::}>  1-|^ 

Extinguishing  the  electric  Light  by  approaching  a xcin,  299 

Large cvi,  349 

Notice  of  a  large.    F.  Peale x.  -^^^ 

Revolving  keeper.    J.Saxton xyn,  155 

Secondary  Currents  produced  by  a  spiral.     C.  G.  Page xxxui,  1()6 

Steam ^f '-' ^^^ 

Magnetic  Adhesion,  Ratio  of  Friction  to ivn,  404 

and  barometric  Rotaticms civ,  -*8 

diamagnetic  Condition  of  Gases iij    ^0 

Elements ex,    33 

galvanic  Forces  upon  iron  and  steel  Structures,  Effect  of. 

Cresson .ei  ^*2 

meteorologic  Disturbances,  Relations  between cin,  337 

meteorological  Observations  at  Greenwich  in  1846 xlvu,  128 

Apparatus  for  locomotives'  Wheels.    E.  W.  Serrell Ixvni,  289 

Armatures,  Various  Ertects  of cxn,  444 

Change,  Coincidence  of  solar  Action  and  terrestrial xci,  156 

Condition  of  all  Matter.    Faraday xhi,    66 

Declination.    J.  P.  Joule •• Ixxxi,  123 

during  Aurora,  Variations  of.    A.  M.  Mayer xc,  424 

Deviations,  Ascertaining  Thickness  of  solid  Substances  by xin,  2.si 

Dip  in  England.  Lines  of  equal xxn,  126 

dipping-needle  Deflector,  Use  of  a.    T.  B.  Jordan -xxvn,  126 

Discovery l^xyn,  .33- 

Disturbance exiy,  14J 

Elements,  Diurnal  Changes  of  the ....xxxvi,  423 

Engine,  Solar.    W.  W.  Hubbell 1.  1-b  ;  \>  |93 

Engines,  Possible  Duty  of xci,  149 

Expedition,  Feb.,  1840,  Southern ■.■.■•■■■■■■■^'^^}.>  Jz 

Experiments  on  Chronometers xvii,  201 ;  xyn,  ..(Y 

Field,  Peculiarities  of  the ix,    62 

Force,  Lines  of.    Faraday ^|v,  108 

Physical  Lines  of.    Faraday -iv,  168 

Hypotheses *}^'    f^ 

Influence  on  atmospheric  Polarization eix,  l^i 

Inteusity  of  Iron exn,  lo6 

Investigations,  Results  of  a  Series  of.    W.  Petrie xlni,    65 

Lines  of  Force,  Illumination  of.    Faraday xli,  lo9 

locomotive  Engine xxi,  ob5 

Machine .' 

ReporVon  Smith's  Electro- Iviij,    67 

Meridian,  Telephonic  Determination  of  the cyi,  349 

Metal.s,  Molecular  Vibrations  in cyn,  388 

Needle  at  Liverpool,  Deviation  of  the.    John  Ross nx,    67 

London,  1836,  Variation  of xxiii,  483 

Deflector,  Fox's  dipping xx!!-  200 

Diurnal  Variations  of.     De  La  Rive xlvni,    40 

EtYect  of  Aurora  Borealis  on  the.    A.  D.  Bache xvi,      5 

Explanation  of  diurnal  Variations  of xlvii,  284 
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Magnetic  Needles,  Construction  of viii,  351 

Improvement  in  Manufacture  of.    Amos  Eaton iii,  260 

in  Liquids,  Mutual  Action  of cxi,    62 

Observations  by  Antarctic  Expedition xxxvii,    68 

Combined xxxi,  133 

during  tlie  total  Eclipse  of  May  17,  1882 cxv,  149 

Simultaneous xxiv,  371 

Obser\-atories,  Establisbment  of xxviii,  404 

Observatory  at  Munich xxxi,  134 

Ores,  Reduction  of xxxviii,  103 

Phantoms Ixxxiv,  156;  Ixxxv,  370 

Phenomena Ixxii,  192  ;  Ixxvi,    28  ;  Ixxxv,  368 

Plates cxix,  335 

Polarity.    D.  H.  Barnes iv,  343 

Polarization,  Rotary ciii,  230 

Power  evolved  by  a  Battery,  Maximum  of xci,  159 

of  Iron.    'Delesse  .." xlvii,  403 

Purification  of  porcelain  Paste cxiv,  315 

Flotation  by  the  Atmosphere cix,  420 

Storms  ami  solar  Outbursts xcv,  158 

Theory  of.     G.  B.  Airy Ixxvii,  252 

Variation,  Causes  of cxiii,  464 

Writing cix,  349 

Magnetical  Apparatus,  Improvements  in.    W.  Scoresby xxvi,  120 

Errors.  Compensations,  Corrections,  etc.    Airy..lxxxii,  102;  Ixxxii,  172 

Experiments,  Xew ex,  213 

on  steam  Vessels.    E.  J.  Johnson xxvi,    88 

Investigations.    Wm.  Scoresby xxviii,  269 

Magnetimeter.    Scoresby xxiii,    64 

Magnetism  and  Sun-spots civ,  104;  cvi,    83 

Anomalies  of  terrestial  cviii,  200 

Atmospheric.    Faraday Iii,  115 

Cause  of,  in  Iron  and  Steel,  etc.    D.  E.  Hughes cxvi,  125 

Condensing Ixxxviii,  280 

Direct  Production  of  Heat  by xlix,  208 

given  to  and  Removed  from  Iron  and  Steel  by  hammering vii,  163 

Heat  and cxv,  236 

in  the  Rails  of  Railroads,  Development  of xcix,  145 

Influence  of  Temperature  on xxiii,  231 

in  Madagascar cxviii,  131 

Internal cvi,  134 

Lecture  on.    Faraday Ixx,  313 

local  Attraction  in  iron  Ships xxvii,  411 

New  Application  of xlv,    68 

Method  of  Developing xcix,  356 

Phenomenon  of cix,  421 

of  Loadstone  and  Steel cvii,  209 

Metals.    Faraday xxii,  125 

Nickel  and  Cobalt,  Temporary- cvii,  419 

Rotation cxvi,    25 

Steel  at  different  Temperatures cxvi,  233 

Torsion Iv,  329 

Watches,  etc..  Neutralizing.    Abraham iii,  388 

on  all  Bodies,  Action  of.    Becquerel xlviii,  235 

molecular  AiTangement,  Influence  of.    R.  Hunt xll,  202 

Researches  in  feeble cv,    66 

Secvdar  Variations  of cxx,    33 

Solar cv,  427 

Terrestrial.    R.  Owen xcii,  270;  xciil,  199;  xciv,  126 

at  Paris cxix,    29 

to  atomic  Weight,  Relation  of cxii,  2.36 

Variations  of  terrestrial cvi,  282 

Magnetization  and  De-magnetization  of  Iron  and  Steel,  Rapidity  of xcix,  380 

the  Tasimeter ., cvi,  205 

Curious  Case  of.    Jamin ci,  131 

Elongation  for  xcv,  225- 
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Iklagnetization,  Mechanical  Eifect  of xciii,    83 

of  the  Kails  on  KaiUoatls xcix,  382 

Magnetizing,  Improved  Mode  of.    Scoiesby xxvii,  342 

steel  Bars,  Mode  of.    P.  Elias xxxix,  346 

by  Sunlight.     A.  Baunigartner iv,    44 

Mode  of.     Ilaniann liv,  182 

Magneto-electric  Machine,  Deprez'.s cix,  205 

for  continuous  Currents,  Gramme's xcvii,    55 

Gramme's.    Wilde xcix,  237 

Wilde's Ixxxii,  34;  lxxxii,384 

Wm.  Crookes, 

Ixxxii,  400  ;  Ixxxiii,  231  ;  Ixxxiv,  252 
Machines  in  Motion,  Measurement  of  internal  Resistance 

of.     Th.  Du  M(mcel ex,  209 

Lontin civ,  366 

-electricity  as  applied  to  Telegraphy Iviii,  419 

for  lighthouse  Purposes.    F.  II.  Holmes Ixxviii,  409 

-mechanical  sorting  Macliine cix,  203 

Magnets,  Artificial xxxvi,  424;  xcvi,     8 

Cast-iron  for  artificial Ivii,  280 

Comparative    Attractions  of   permanent    and    Electro-.    Wm. 

Ritchie xxiv,    66 

Electric  Sparks  from  common xiv,  345 

Hollow cxvi,  235 

Horseshoe  and  Bar xxiii,    67 

Internal  Constitution  of ci,  168 

Mode  of  Making.    Wm.  Walker xlv,    60 

Most  advantageous  Form  of.    Lament Ixxiii,    97 

New Ixxxii,    58 

Steel  for xxii,  126 

Mahan's  Improvement  in  Stereotyping,  Report  on Ivii,  141 

"Mahovos" Ixxxviii,  364 

Maiche  Battery civ,  334 

Maiche's  Electrophone ex,  351 

Mail-bags,  etc.  on  Railroads,  Handling.  Patent,  Jan.,  18.38 xxviii,    29 

Conveying  a  steam  Engine  by xxix,  359 

-packets  between  France  and  America,  Steam xxxi,    45 

Maillechort,  Analysis  of xiv,  215 

Mails,  Railroad xxviii,  216 

Maize,  Paper  from Ixxii,    59 

etc..  Sugar  from xxxv,  140 

Malic  Acid,  Detection  of cxiii,  466 

Malleable  Iron cxii,  385 

Nickel cxv,  465 

Mallet's  Paper  on  water  Wheels xxxvii,  168 

Malt  and  Hops,  New  Composition  of.    Patent,  Aug.,  1825 ii,  306 

Kiln,  Improved.     P«<6'7!<,  July,  1829 x,    98 

Saccharum  of  the  sweet  Potato,  A  Substitute  for iv,  132 

Mammoth,  Siberian civ,  141 

Mammoths  in  English  Channel,  Remains  of xxviii,  275 

Man,  Length  of  Life  of Ixviii,  213 

Pliocene cv,  132 

Power  of  a xxix,  142 

Manageable  Anaesthetics cxiii,    69 

Manchester  &  Liverpool  Plate  Glass  Co xxx,    70 

Steam  Users'  Association,  Operation  of,  1876 cii,  390 

Mance's  Heliograph cvii,  414 

Mandrel,  Expanding xxx,    69 

for  bending  metal  Pipes,  Flexible c,  228 

Manganese  and  Copper,  Alloys  of cix,  177 

Zinc,  Distinguishing  between xxxv,  423 

Artificial  Deutoxide  of cviii,  186 

Ascertaining  the  Value  of  Ores  of.    Edw.  Turner xi,  356 

Bronze civ,  369  ;  cv,  423 

for  Propellers cxvi,  306 

Delicate  Test  for xciii,    87 
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Manganese  in  its  Alloys  with  Iron,  Estimation  of evil,  411 

Wine cx\iii,  310 

Mode  of  analyzing  tlie  Ores  of xxvi,  332 

Oxide  of Ixxxix,  107 

Value  of  black  Oxide  of.     Thos.  Thomson xxii,  343 

Manganiferous  Deposit  from  spring  Water xcii,  371 

Mangle,  Description  of  a vi,    71 

-wurzle,  Manufacture  of.     Patent,  March,  1832 xv,  188 

Manhai-t's  locomotive  Engines  for  steep  Gradients.    Uhland xcv,  403 

Mannite,  Nitric.    Sobrero xliv,  208 

Mann's  safety  Apparatus  for  steam  Boilers Ixviii,  369 

Manometer,  Improved xlv,  285 

Xew  metallic liii,  102 

Thorasen's  Sinus cviii,  141 

Manometers,  Delicate cv,  353 

Mantels,  imitation  marble,  Report  on Ixiv,  286 
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Manufacture,  Art Ivi,  274;  Ivi,  333 

Mauufactmes  abroad.  Progress  of.    J.  C.  Symons xxx,     7 
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in  Germany.    R.  W.  Eawson xxviii,  197 
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the  Netherlands ix,  414 
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Massachusetts,  Statistical  Tables  of,  1837 xxvi,    58 
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French xvii,  349 

Manufacturing,  Economy  in xiv,  415 
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Manure,  Action  of  Plaster  as  a xv,  123 
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Excellent  bone Ixxxii,  284 

fi'om  the  Air,  Production  of Ixxii,  179 

Machine  for  scattering.    Patent,  Aug.,  1829 viii,  277 

Manufacture  of.     Puient,  April,  1845 xli,    56 

Map  of  Maryland,  Notice  of  Report  on xxii,  172 

the  Milky  Way,  New cxiv,  313 
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J.  Rlioads',  for  the  Blind,  Report  on xxix,  297 
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Cement xxxv,  412 
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etc..  Cleaning Ixxxiii,  367 
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the  Delaware xciv 

salt,  Red  Color  of xxvii 
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Mathematics,  Circle,  Quadrature  of.    T.  P.  Jones xii,     1 

Circumference  of  Ellipse lix,  369 

Construction  of  Arcs  of  Circles Ixxiii,    56 

Cubes  and  Squares xxvi,  295 
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Straw Ixviii,  347 
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May  Bug,  Observations  on i,  364 

Mayer's  gas  Nipples,  Report  on lix,  356 
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McClure,  John,  Resolution  upon  the  Death  of cix,  432 

McEwen's  double  mercurial  safety  Yalve xxxiii,    11 

McFarland's  cupola  Furnace Ixxvi,  286 

McLaughlin's  patent  self-acting  railroad  car  Brake lix,  217 

McMullm  &  Hollon's  knitting  Machine,  Report  on xx,   10 

McRea's  railroad  Drawbridge  and  switch  Telegraph,  Report  on Ivii,  138 

Mc Williams'  improved  axle  Box,  Report  on Ixxi,  134 

Meal,  Preparing  rough.      Patent,  May,  1832 xv,  185 

Mean  Temperatures  of  the  northern  and  southern  Hemispheres cxv,  388 

Mears' chlorination  Process,  The.     Wilkins  U.   Greene cxiii,  377 

Measure  Case  Ruler,  Triangular.    Patent,  Oct.,  1x28 vi,  406 
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Fluid Ix,  266 
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of  British  Inch,  Ancient  standard,    J.  Taylor Ixxii,  298 

Length,  British.     Herschel Ixx,    47 

Standard.    11.  Hennessy Ixxii,  346 

Measuring  Temperatures  by  the  Telephone cxx,    79 

Measurement,  French  and  English  Standards  of.    J.  Herschel Ixxviii,  341 
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Decimalization  of Ixxvi,  191 
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Distances  by  the  Telescope.    W.  B.  Bray Ixxiii,  224 

Instruments  for xvii,    11 
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Pleasuring  Machines.    Geo.  Richards.. cvin     41 
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Exports,  Increase  ot V^ZZ^lxxxiii;  373 

Extractor vvji    ish 

Instance  of  Preservation  of .    ..^....... "wwiii'  US 
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Mechanic,  A  French •••••. I'^mmq'  wi  462 
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R.  H.  Thurston ^...^.... -C,  *"» 

Philosophy  and  Chemistry,  Scope  of.    T.  P.  Jones .1  ,    ** 
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Immovements  in •• •••V.  '  rtt 

Progress  of,  etc.    Fredk.  Iraley. .........cx  1 ,  4o- 
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Register,  Various  Items  under  Head  ot ^xi,  4d& 

Societies  \,.-r'  049 
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Medal  Ruling  in  the  United  States xiv,  145 

Striking xxv,  141 

to  Berzelius,  Coplej' xxiii,  407 

Medallions,  Frencla  Mflhod  of  striliiug.     T.  Gill iv,     3 

Fusible  metal,  Bronzing.    M.  Verby iv,     7 

Medals  and  Coins xxii,  348 

Premiums,  Scott  and  Cresson.    See  Annual  Reports. 

by  galvanic  Agencv,  Copying.    Thos.  Spencer xxix,  250 

Effect  of  Kind' of  Metal  on  Size  of.    H.  W.  Dove Ixxii,    60 

in  Alloys  of  Platinum  and  Iridium Ixix,  353 

Liquidfor  bronzing xxi,  427 

Mode  of  striking.     Wm.  Baddeley xxvi,  203 

A  Protest xxvi,  334 

or  Coins,  Taking  Impressions  of v,  20.s 

Rumford xciii,  206 

Tannate  of  Gelatin  for  taking  Casts  from xxi,  361 

to  be  awarded  by  Royal  Society  of  England,  1835 xx,     6 

etc..  Alloy  for Ixv,  138 

Browning  Copper.     T.  Gill ii,    57 

Medicine.     Patents vii,  130:  xv,    43:  xv,  186 .  xxvi,  411 

Electricity  in.    Harrison  Allen cxix,  310 

Improvement  in.     Patent,  May,  1831 xii,  186 

Mediterranean  and  Red  Seas,  Difference  of  Level  between Ixxx,  325 

"  Medora  "  in  1842,  Explosion  of  Boiler  of.   B.  H.  Latrobe...xxxiv,  312  ;  xxxv,  101 

Chas.  Reeder xxxv,  280 

Meeker's  automatic  coin  Cashier evil,  143 

Meerschaum,  Artificial Ixxxiii,  373 

Megascope Ixxxii,  354  ;  Ixxxv,  .345 

A  new  Fomi  of.     J.  B.  Knight ciii,  335 

Megass  on  animal  Decomposition,  Influence  of.     H.  G.  Dalton Ixxvii,  255 

Meigs'  dioptric  Light xcix,  319 

or  water  Light,  Report  on cii,    81 

Melting  Point  of  certain  Elements.    W.  Crossley Ixxi,  172 

Metals,  etc.    B.Wood Ixxiii,    61 

Pots  for  cast  Iron,  etc ii,  159 

Iron  and  Brass,  Improved vi,  121 

Steel,  Manufacture  of.    C.  S.  Smith x,  127 

Steel  by  Electricity cxiv,  395 

Members  of  the  FrankHn  Institute,  List  of,  Jan.,  1880 cix,    72 

Men  can  Live,  The  Altitude  at  which xcvii,  .376 

Experiments  on  Strength  of.     J.  Field xx-\ii,  281 
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-of- War,  Armament  for  English  steam xliii,  423 

English  iron  steam xliii,    70 

Mensuration,  Problems  in Ixxxii,  410 

Rules  for  solid.    E.  Morris liii,  240 

Mercurial  Trough,  A.    Louyet xliv,  139 

Mercury,  Absolute  Dilatation  of.    Regnault xlvi,  186 

as  a  motive  Power,  Capillary  Action  of xcvii,  373 

at  Rio  Janeiro,  Transit  of ,  1878 cvi,  424 

by  overheated  Steam,  Distillation  of.    Yiolette li,    48 

Change  of  Color  in  the  Bin-iodide  of.     R.  Warington xxxvii,  317 

from  the  Almaden  Mines,  Amount  of cvi,  199 

Fulminating.    A.  Chevalier xxx,  198 

Fusion  of xliv,  422 

Mines  of  Idria,  Conflagration  in,  in  1803 iv,    40 

New  Almaden,  Cal Ixxiv,  100 

Pressure-gauge,  An  improved cxiii,  462 

Purification  of.     A.  R.  Leeds xcAoi,  228 

Specific  Gravity  of.    B.  Stewart Ixxxi,  353 

Transit  of xxxix,  420  ;  cvi,    66 

-vapor  Engine ii,    38 

Yaixu's,  Ammonia  for xcv,  302 

Meridian  for  all  Nations,  Common li,  126 

Prime cvii,  417 

Universal li,  201 
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Wood's  fusible w,^.  ti7 

Metaline,  Chemical  Composition  of -xo  ^  ^i* 
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Blocks  for  Sea-walls,  etc.     Patent,  July  182<  vi,  d08 
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Operations,  Loss  by  Volatilization  in.    C.  P.  Willians.^.....xci,  123 
Metallurgy  and  Assaying  of  the  Metals  used  in  Coinage.    A.  E.  Outer- 

brido-e ^^^b        '       .'     . 

Contributions  to.    F.  A.  Genth Ixvi,  261 

Electric xxl^vii' 40^ 

Electro- xvv' 337 

Important  Discoverym —■■^:-\ •'    r,r>. 

of  Nickel  in  the  United  States.    William  P.  Blake cxvi,    60 

Steel.    PedroG.  Salom .•••••••• cxx,  208 

the  Future.     Jordan xcvii,  337  ;  xcvii,  412 

Metals,  Action  of  alkaline  Solutions  on.    Vogel xxvii  i^s 

sea  Water  on.    Calvert  &  Johnson Ixxxi,  ^5 

Adhesion  of  laminated IVC  J>r 

affected  by  Wire-drawing ,.,^'00^ 

Allotropyof......^.. xv  '  351 

and  Alloys,  Fusing  Points  of ivv  '  Vqr 

Hardness  of ••l-'^vn,  198 

Researches  on.    F.  C.  Calvert ..Ixxxii,  186 

Coloring  them.  Preventing  the  Oxidation  of xxvii,  409 

Crystallization  due  to  Vibration,  Annealing  Temperatures  of,_^  ^^^ 

metallic  Properties "^|'  ^^^ 

at  various  Temperatures,  Tenacity  of ;•,••■" ;  -: v -X'  ^Jl 

^  Malleable.  Baudnmont..xcvni,    37 
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3Ietals  by  Stress,  Increase  of  resisting  Power  of.    L.  A.  Beardslee xcix,  169 

Cohesive  Strength  of ii,  120 

Compounds  of i,  121;  i,  176 

Corrosion  of xl,  200 

E.  Adie xliii,  274 

Decoration  of xcii,    77 

Deposition  of  Moisture  on.    Bonsdorf xxix,  330;  xxxi,  360 

Effect  of  Drawing,  Kolling,  etc..  on xxi,  359 

Electric  Conductivity  of  the Ixvi,  353 

Electro-chemical  Protection  of xlii,    71 

Flow  of.    David  Townsend cv,  145 

from  Gadolinite  and  Samarskite,  The  new.    Delafontaine cix,  201 

Great  Britain,  Export  of liii,  194 

Fusion  of,  by  Electricity cxi,  312 

Glass  and  other  building  Materials,  Improved  mode  of  Shaping..xcvi,    81 

Heat-conducting  Power  of Ixviii,  189 

in  Cooling,  Change  of  Form  assumed  by.    H.  Clerk Ixxvi,  254 

England,  Exports  and  Imports  of ' xxix,  349 

Mexico,  Eeduction  of  the  precious xi,  112 

Swedish  magnetic  iron  Ore,  Two  new.    UUgren Ixvi,  202 

Liquid  for  cleaning xlvi,  1.37 

Manipulation  of Ixxix,   M: 

Molecular  Changes  in.     R.  H.  Thurston xcix,  441 

Structure  of cxv,  237 

Xew  Application  of.    T.  Appleton iv,    53 

Detennination  of  the  atomic  Weiglits  of  earthj' xc,  153 

Process  for  electrical  Deposition  of.    A.  W.  Wright civ,  242 

or  Alloys,  Mixtures  of i,  316 

Ornamenting  Steel  and  other v,    99 

Planing xcviii,  371 

Properties,  etc.,  of  the.    Chaudet xxi,  375 

"Squirting"  solid Ixxxix,  244 

Tenacity  of  principal  malleable.    Baudrimont 1,  344 

Two  new xxx\i,  422 

under  Stress,  Behavior  of xcvl,  374 

Increase  of  resisting  Power  of xcvii,  150 

L.  W.  Beardslee.. .xcvii,  302 

Use  of  Electricity  in  Extraction  of xl,  353 

when  Cooling,  Change  of  Form  assumed  by.     H.  Clerk Ixxvi,  185 

heated.  Preventing  Oxidation  of.    Patent,  June,  1833 xvi,  423 

without  chemical  Action,  Solubility  of.    C.  A.  Seely xci,  110 

etc.,  Mode  of  uniting.     Patent,  July,  1847 xiv,  254 

Separation  of.     Patent,  Aiivil,  1845 xli,    51 

Ikleteor,  Notice  of  a xlix,  413 

of  iSTov.  15,  18.59,  Daylight.     B.  V.  Marsh Ixix,  205;  Ixix,  253 

Meteoric  Display  of  Nov.,  18.'!4.    A.  D.  Bache xx.  149 

Dust cxvii,  388 

Matter,  Earth's  Flotation  affected  by Ixxxv,     6 

Organisms cxiv,  238 

Phenomena  of  Nov.,  1834 xx,  367 

Rupture  civ,  367 

Shower  during  solar  EcHpse  of  Aug.,  1869 Ixxxviii,  151 ;  Ixxxviii,  302 

Meteorites,  Analysis  of Ixxxix,  150 

Explosion  of Ixxxviii,  373 

False ex,  2S1 

Meteorologic  and  magnetic  Disturbances,  Relation  between ciii,  337 

Meteorological  Apparatus  on  the  Puy  de  Dome cxiv,  141 

Deduction xxxvi,  347 

Instruments,  Kreil's  .self-registering xl,  214 

Self-registering xxxvii,    67 

Observations xxv,  425;  xxxix,  144 

A.  Mordecai xxvi,    30 

Jas.  Hamilton xxix,  47;  xxix,  223 

Jan.  to  May,  1831 xi. 

June  to  Nov.,  1x31 xii. 

Dec,  1831,  to  May,  18.32 xiii. 
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Meteorological  Observations,  May  to  Oct.,  1832 xiv„ 

Nov.,  1832,  to  April,  1K3:J xv. 

May  to  Oct.,  1833 xvi. 

Nov.,  1833,  to  April,  1834 xvii. 

April  to  Oct.,  1834 xviii. 

Nov.,  1834,  to  March,  1835 xix. 

April  to  Sept.,  1835 xx. 

Oct.,  1835,  to  March,  1836 xxi. 

April  to  Sept.,  1836 xxii. 

Oct.,  1836,  to  March,  1837 xxiii. 

April  to  Sept.,  1837 xxiv. 

Oct.,  1837,  to  Jan.,  1838 xxv. 

March  to  Aug.,  1838 xxvi. 

Sept.,  1838,  to  Feb.,  1839 xxvii. 

March  to  Aug.,  1839 xxviii. 

Sept.,  1839,  to  Feb.,  1840 xxix. 

March  to  Aug.,  1840 xxx. 

Sept.,  1840,  to  April,  1841 xxxi. 

May  to  Oct.,  1841 xxxii. 

Nov.,  1841,  to  March,  1842 xxxiii. 

April  to  Sept.,  1842 xxxiv. 

Oct.,  1842,  to  April,  1843 xxxv. 

Feb.,  1843,  and  May  to  Aug.,  1843 xxxvi. 

Sept.  to  Dec,  1843 xxxvii. 

Dec,  1840,  to  March,  1842.    Nashville,  Tenn. 

Hamilton.     1840.. ..xxx,  17;  xxx,  307  ;  xxxiv,    93 
at  Lancaster,  Pa.,  for  1839,  1840,1841,1842, 
1843.    W.  L.  Atlee, 
.  xxx,  10;   xxxii,  112  ;  xxxiii,  255  ;  xxxv, 

254 xxxvii,  356 

Philadelphia,  1836  to  1843.     A.  Mordecai, 

xxxvii,    262 
Nov.,  1862,  to  April,  1863..1xxv. 

May  to  Oct.,  1863 Ixxvii. 

Nov.,  1863,  to  May,  l«64..1xxvii. 

June  to  Nov.,  1864 Ixxviii. 

Dec,  1864,  to  3ray,  1865....1xxix. 

June  to  Oct.,  1865 Ixxx. 

Nov.,  1865,  to  April,  1866..1xxxi. 

May  to  Oct.,  1866 Ixxxii. 

Nov.,  1866,  to  April,  1867, 

Ixxxiii. 

May  to  Oct.,  1867 Ixxxiv. 

Nov.,  1867,  to  April,  1868..1xxxv. 

May  to  Oct.,  1868 Ixxxvi. 

Nov.,  1868,  to  Feb.,  1869, 

Ixxxvii. 

Importance  of.    J.  P.  Espy xii,  389- 

in  Bavaria xxxi,  134 

India,  Hourly xxxi,    58 

Instrurtlous  for  making xxviii,  408 

Joint  Circular  in  Relation  to xviii,  382 

made  in  Pennsylvania,  Julv,  1857 Ixiv,  216 

Aug.,  1H57 Ixiv,  359 

Sept.,  1857 Ixiv,  417 

1857  and  1858 Ixv. 

1H58 Ixvi. 

1858  and  1859 Ixvii. 

April  to  Sept.,  1859.1xviii. 

!  Oct.,   1859,   to  March, 

1860 Ixix. 

April  to  Sept.,  I860..  Ixx. 

Oct.,  I860,  to  March, 
1S61 Ixxi. 

on  Pyrenees,  1848  and 

1849.     Rozet liii,  381 
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Meteorological  Observations,  Making  and  registering xxiv,  291 

Results  of  hourlj- xxxi,    57 

Simultaneous.    J.  W.  Draper xxv,  39;civ,      8 

Smithsonian.    J.  Henrv xcvii,  157 

Methods  of xcii,  224 

Phenomenon xlviii,  55;  xlviii,  449 

in  Julj-,  1834.     J.  P.  Espy xviii,  222 

Remarks,  Aurora,  Waterspouts.    J.  P.  Espy M,  292 

Pieport,  Espy's.    Rob't  Hare liii,  325 

for  Pennsylvania,  Jan.  to  June,  1839 xxviii. 

July  to  Dee.,  1839 xxix. 

Jan.  to  June,  1840 xxx. 

July  to  Dec,  1840 xxxi. 

Jan.  to  May,  1841 xxxii. 

July  to  Dec,  1841 xxxiii. 

Research,  Balloon  as  an  Instrument  in.     J.  Wise xci,  345 

Retrospect  for  1836.     W.  H.  Wliite xxiii,  387 

Theorem  of  Espy.    Faye c,  348 

Theories,  Examination  of  Espy's  and  Redfield's xxLx,  162 

Meteorology xvli,  9;  xxvi,  .394 

Circular  of  the  Committee  oh xx^i,  230 

Cosraical civ,  372 

Electric cvi,  136 

Essays  on.     J.  P.  Espj^ xxi,  240;  xxi,  .309:  xxii,  100;  xxii,  239 

Importance  of  hygrometric  Observations  in.    Espy..xi,  221 ;  xi,  361 

of  Japan.    J.  H.  Warrington Ixviii,  257 

Philadelphia.    J.  A.  Kirkpatrick, 

Ixix,  210 ;  Ixix,  277  ;  Ixix,  357  ;  Ixix,  398 

May  to  Oct.,  i860.    J.  A.  Kirkpatrick Ixx. 

Nov.,  1860,  to  April,  1861.  J.  A.  Kirkpatrick, 

Ixxi. 

May  to  Oct.,  1861.    J.  A.  Ejrkpatrick Ixxii. 

Nov.,  1861,  to  April,  1862.   J.  A.  Kirkpatrick, 

Ixxiii. 

May  to  Oct.,  1862.    J.  A.  Kirkpatrick Ixxiv. 

the  United  States  and  Canada Ixi,  117 

Report  of  joint  Committee  on....xx,  4  ;  xxi,  386 ;  xxiii,  17 ;  xxvi,  161 
Simultaneous, 

xxiv,  190  ;  xxiv,  291 ;  xxiv,  363 ;  xxiv,  428 ;  xxvi,  122  ;  xxvi,  266 

Meteors Ixxxviii,  301  ;  civ,  373 

Arago xxv,  209 

Luminous ; Ixxvi,    63 

of  Nov.,  1834.    A.  D.  Bache xxi,    33 

10th  August,  1858 Ixvi,  282 

Nov.  27,  1872.     D.  Kirkwood  xcv,  131 

Period  of  the  November Ixxxiv,  156 

Periodic xliv,  258 

Theoiy  of.     J.  P.  Espy xix,  9;  xix,  85;  xix,  158;  xix,  234 

Meter,  Casella's  air xci,  .362 

Defries  dry  Gas- xxxvii,  196 

Dry xxvii,  286 

for  Liquids,  Improved.     Patent,  Nov.,  1855 Ixiv,  269 

Improved  Water- lix,  114:  Ixiii,  400 

Patent,  Feb.,  1S56 Ixiv,  206 

Parker's  Water- xlviii,    65 

Meters,  Experiments  on  Casella's  Air-.    C.  B.  Richards xoix,  412 

for  Liquids.     Patents Ixiv,  117;  Ixiv,  119;  Ixiv,  202;  Ixiv,  204 

Improved  Water-.    T.  T.  Jopling Ixiii,  183 

New  Plan  for  filling  Gas- cvii,  134 

Rotary  fluid.     Patents Ixiv,  113;  Ixiv,  270 

Water-.     W.  Siemens ..Ixiii,    40 

Metra,  an  Instrument  for  Geologists  and  Miners  Ixi,    75 

Metre  and  the  Inch  as  Unit  of  decimal  Measure.    J.  Fernie Ixxix,  176 

Metric  Standards  at  Paris,  Melting  of  the  Metal  for  the xcviii,  222 

System.    J.  W.  Nystrom Ixxvi,  281;  ci,  385 
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Metric  System,  Adoi^tion  of  Report  on cii,  367 

Advantages  of  the.     A.  M.  Maj'er  xciv,  278 

for  the  XJiiited  States c,  222;  ci,  153 

in  tlie  United  States,  ^Minority  Report  upon  Adoption  of. 

R.  Briffu;s ci,  ;581 

Report  upon  the  Adoption  of  tlie ci,  .370 

our  Worlcshops,  etc.     Coleman  Sellers xcvii,  3H1 

into  our  machine  Shops,  Wisdom  of  introducing.     Sellers..cx,  289 
the  United  States,  Introduction  of  tiicxcii,  227;  xcii,  295:  c,  145 

Minority  Report  upon  Adoption  of ci,  3G9 

Report  upon  Adoi)tion  of cv,  420 

Metrology  and  Arithmetic.    J.  W.  Xystrom Ixxvii,  355 

Tonal.    J.  W.  Nystrom Ixxvi,  337  ;  Ixxvi,  402 

Metropolitan  Railway,  The 't^ienna cxiii,  395 

Mexico,  Education  in ii,  146 

Mezzotint  Ground,  Mode  of  obtaining.     L.  Brinton xxxiv,  108 

Lithography  in  Imitation  of xiv,  2«3 

Mica.    Theo.  D.  Rand cix,  190 

and  its  Uses Ixxiv,  129 

as  a  Substitute  for  Bronze,  Application  of Ixxxix,  303 

Glass • XXV,  133;  xxx,  414 

discovered  in  Labrador xcix,    12 

for  preserving  Gilding,  etc.,  Use  of Ixxv,    35 

Micas,  Analysis  of  two xxvii,  347 

Michelson's  Apparatus  for  determining  Velocity  of  Light cvii,  340 

Michigan  and  Illinois  Canal,  Deepening  the.    S.  W.  Robinson Ixxxv,  110 

Micrometer,  Workshop xxxixi  138 

Micrometric  Measures,  Struve's.     S.  C.Walker xxvii,    28 

Microphone cvi,   63 

J.  B.  Knight cvi,    57 

and  Seismograph,  Sounds  from  the  Earth  by  Means  of evil,  206 

as  a  Tliief-catcher cvii,  202 

New  Form  of.     Isaac  Norris,  Jr cvi,  360 

Pocket cvi,  426 

Prediction  of  the cviii,  141 

Relay.    Houston  &  Thomson cvi,    60 

Stethoscopic cvi,  204 

Isaac  Norris,  Jr cvi,  431 

Young's  '. cvii,  286 

Microphonic  Anticipations cvi,  270 

Study cviii,    66 

Microscope,  Analysis  of  animal  and  vegetable  coloiing  Matters  by  spectrum. 

Sorby Ixxxiv,  335;  Ixxxiv,  413 

and  microscopic  Vision,  Xew  Form  of.     D.  Brewster Ixx,  249 

Beck's  new  international ex,'  358 

for  Students,  Report  on  Queen's lix,  215 

Holman's  Compressorium  and  moist  Chamber  for  the ex,  121 

life  Slide  for  the civ,  292 

Improvements  in  the.    Edw.    Thomas x,  .349 

in  engineering  Work,  The.    Robert  Grimshaw cxiv,  173 

Late  Improvements  of  the.    Jos.  Zentmayer civ,    49 

Lenses,  Diamonds  for iv,  208 

Life  Slide  for  the xciv,  155 

Mechanical  Finger  for  the.    J.  Zentmayer Ixxxix,  334 

Mounting  minute  Algse  for  the xli,  2.s7 

New  Application  of  the xcii,  225 

Lamp  for  the xcii,  158 

Slide  for  the xcv,  227 

Novel Ixxxvi,    84 

Pancratic  xxx,  198 

Preserving  Crystals  of  Salts  for  the.    Robt.  Warington...xxxviii,  285 

Smoke  and  Steam  under cxi,  384 

Stand,  Zentmayer's civ,    53 

to  inorganic  qualitative  Analysis,  Applying.    F.  W.  Very ci,  1.35 

Photograpliy,  Application  of.    W.  T.  Kingsley Ivi,  188 

Wonders  of  the .'. c,  354 
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Microscopic  Cliemistrv.    J.  W.  Draper xxii,  378^ 

Doublet,  t)escription  of.     W.  H.  Wollaston x,    56- 

Geology xxix,  209 

Illustrations xxviii,    61 

Inscription  of  physiological  Movements cxv,  3H6 

Objectives,  Focal  Length  of.    C.  R.  Cross Ixxxix,  401 

Organisms civ,  369 

on  the  Surface  of  Coins cxviii,  126 

Structure  of  Iron  and  Steel.    F.  Lynvvood  Garrison cxx,  300 

Microscopical  Discoveries,  Ehrenberg's xxxi,    61 

Investigations xxix,  287 

Microscopy,  New  Devices  in xcii,  157 

Microseismic  <  »bservations civ,    10 

Micro-tasimeter,  Edison's cvi,  173 

Middle  Level  Inundation Ixxv,  240 

Milan,  Proposed  circular  Canal  at  cix,  281 

Mildewed  Stuffs,  Removing  Spots  from xv,  127 

Mile's  hydraulic  railroad  Brake Ix,    82 

Milholland's  Boiler Ivi,  210 

Milk Ixxx,  397 

Reuben  Haines .' cxiii,  269 

Analysis  of Iviil,  410 

Monier Ixvi,    50 

Chemical  Composition  of  asses' xxiii,  394 

Coloring  to cvii,  327 

Detection  of  Starch  in cix,  279 

Elephants' cxvi,  305 

Experiments  upon xv,    67 

from  Souring,  Preventing xxiii,  154 

Mode  of  obtaining  Cream  from.    Geo.  Carter xvi,  125 

preserving xx,  214 

of  the  cow  Tree cvi,  346 

different  Animals,  Nature  of xli,    71 

Perfect  Preservation  of  Iviii,  408 

Portable xvi,  287 

Preservation  of Ixxxii,  415 

Shipment  in  glass  Jars,  Method  of .     J.  C.  Morris cix,    49 

Milky  Way,  New  Map  of cxiv,  313 

Mill  Architecture.    C.  John  Hexamer cxx,     1 

at  Oldham,  Eng.,  Falling  of  a xxxix,  289 

Barker's,  Improvements  on.    N.  Scholfield xv,    73 

Jas.  "Whitelaw xiv,  209 

Notice  of  Errors  in  History  of vi,  273 

Suggested  Improvements  in.    Jas.  Whiteland xiv,    73 

Bush,  or  spindle  Box.     Patent,  Feb.,  1835 xx,  179 

Enquiries  for  economical  grist iil,  215 

Fall  of  the  Pemberton.    J.  B.  Francis..   Ixix,  242 

for  Cutlers,  etc.     Thos.  Gill vi,  250 

extracting  Oil  from  cotton  Seed xvii,  301 

Grain,  Economical  animal-power ii,    29 

grinding  Com,  etc.     Patent,  Jan.,  1835 xx,  107 

Meal  and  Flour.     Patent,  Sept.,  1828 vi,  341 

Paints,  etc.,  Dodge's xcviii,    15 

various  Substances,  Iron.     Patent,  April,  1829 viii,  201 

Hulling,  Cutting  and  Grinding,  Bogardus'  eccentric xli,  3.37 

Lighting  by  Electricit}'.    A.  Tolhausen ci,    32 

Report  on  Grimes'  smut xxxiv,    32 

Spindle,  Improved ii,  370 

Spindles  and  Brands.     Wm.  Poole 111,109- 

Remarks  on iv,  119 

Milling  Machine,  Universal Ixxxvi,  225 

Mills,  Electric  Lighting  in.    C.  J.  H.  Woodbury cxv,     1 

for  grinding  Grain.     Patent,  Dec,  1831 xiv,  342- 

Grinding.    W.  H.  Uhland xciv,  157 

Improved  metallic.     Patent,  March,  1835 xx,  261 

mercurial  Pump xxvi,  32{i. 
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iNEills'  portiibit'  Eiiuiiic xcvi,  143;  xcix,  241 

Millstones,  Ac'iilciDus xl,  142 

Bakiiiciuj,'.     Daii'l  Lamb xiil,      9 

Ventilation  of Ixxxiii,    85 

Milne's  mercurial  Dynamometer xv,  351 

yUnv,  coal,  Explosion  of  carbonic  Acid  in  a cix,    82 

Fatal cviii,    64 

Goaf,  Ventilation  of  the.    Faraday xxxix,  366 

Hill  &  Schuylkill  Haven  E.  11.  Co.,  Eeport  of  the, 

xli,  88  ;  xlv,  149  ;  xlvii,  230  ;  Ivii,  154 

Ilailroad,  Hoisting  Planes  on Ixvi,    86 

in  England,  Deepest xxiii,  405 

Gap,  of  Lancaster  County,  Visit  to  the Ivii,    50 

-shaft  Cages,  Self-acting  disengaging  Hook  for Ixx,  324 

Shafts,  Coal-.    Sheafer Ixxxiv,  393 

Tapping  a Ixxxviii,    79 

Mineral  and  metal  Statistics xxxviii,  221 

Beaumontite,  a  new xxx,  155 

Contents  of  lower  Sandstone  of  the  upper  Mississippi.     L.  Turn- 
bull Ivii,  131  ;  Ivii,  182 

Dysodil,  Origin  of  the xxxii,  360 

Product  of  Cornwall  and  Devon,  Value  of xxviii,  287 

South  Wales xl,  341 

Products  of  the  United  States cxvi,  211 

Eesources  of  Belgium xxiv,  151 

North  Carolina.     F.  A.  Genth xciii,  48;  xciii,  114 

Specimen,  An  interesting Ixxxiv,    82 

Specimens  from  Decomposition.  Preserving xxiv,  369 

Statistics  of  Great  Britain,  1^55 Ixi,  69;  Ixviii,  141 

Substances,  Analysis  of.     T.  G.  Clemson xvii,    78 

of  organic  Origin.     J.  F.  W.  Johnson xxvi,  383 

Veins,  Electricity  of xlvi,  129 

Formation  of.     E.  AV.  Fox xxiii,  228 

Origin  of.    E.  W.  Fox xxv,  251 

Eapid  Formation  of cxvi,  231 

Waters,  Briefs  Apparatus  for  making xlvi,  134 

Wealth  of  Great  Britain cviii,  352 

Mineralogical #xcvi,  153 

Notes xciv,  153 

Wm.  H.  Wahl cix,  115 

for  1870.    Wm.  H.  Wahl xcii,    66 

Mineralogy  and  Geology  of  Nova  Scotia.    Abr.  Gesner xxxi,  206 

Identity  of  Monazite  and  Edwardsite.    Gustav  Eose xxix,  289 

in  1837,  Progress  of.     Berzelius xxix,    20 

Lectures  on.     T.  D.  Eand, 

Ixxxiii,  403  ;  Ixxxiv,  124  ;  Ixxxiv,  185  ;  Ixxxiv,  272  ;  Ixxxiv,  402 

Microscopic civ,  325;  cv,  351 

of  Yosemite  Valley Ixxxix,  173 

Phillips' XXXV,    72 

Progress  of.     Berzelius xxviii,  218  ;  xxviii,  298;  xxviii,  364 

Minerals,  American,  Analysis  of.    xi.  E.  Leeds '. xc,    62 

several  bituminous xxvii,  345 

Artificial.    Ebelman xliv,  408 

Production  of  Gems  and  other Ixv,  410 

by  galvanic  Electricity,  Stratification  of xxvi,    69 
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Oibital  Major-axes,  Variability  of ■■■^>    »» 

Orders  of  Architecture.    T.  iT.  Walter xxxi,  194 

Ordjiance  Range  and  Velocity *'^''  ^^^ 

See,  also  Gannon,  or  Gtms. 

Ore-dressing  Frame,  Brunton's ^'i^-    J± 

Oreide,  a  new  Brass • •:'^}'    ^^ 

Ores,  Calcination  of !^v  '  qtt 

Concentration  of  low  grade ^-^''  •^'' 

Purification  of,  by  Air-blast ^^'^' *^^ 

Reducing.    Pat67it,  Feb.,  1827 .-.Y'  "^ 

Roastin<r xxni,  215 

Separation  of  Sulphur  from.     John  Howson xlvi,  139 

Treating  metallic.    Patent,  Aug.,  1845 xln,  329 

used  at  Freiberg.    C.  A.  Winkler xxxvi,  109 

Organ,  Birmingham ^^?' ^op 

Modern. ^M'  1°^ 

Observations  upon  the.    Dr.  Hodges x>i.  -" 

-pipe  Sonometer,  An.    W.  LeConte  Stevens cxiv,    34 
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Organette cvi 

Organic  Acids,  Production  of,  by  Elt^ctrolysis cxv 

Syntliesis  by  the'Electrolysis  of cxii 

Bodies,  Salts  arising  from.     Kegnault xxvii 

Compounds,  Formaticjii  of.    Berzelius xxii 

Production  of.  by  Electrolysis cxiv 

Matter  in  Solution,  Test  for xlvi 

Water,  Test  of Ixxxiii 

Kemains  in  Coal.    Kob't  Paterson xxiv 

the  oldest  Rocks.    H.  Braconnot xxvi 

Resistance  to  a  boiling  Temperature cvii 

World,  Astonishing  Facts  of  a  former.    Buckland xxvi 

Organisms,  living.  Absorption  of  carbonic  Oxide  by cvi 

Microscopic  civ, 

Organs,  Electrical Ixxxv 

Origin  of  Thermo-electricity cxv 

Orion,  Great  Nebula  in Ixxxii 

Variable  Brilliancy  of  Stars  in Ixxxi 

Ortho-chronograph xxxix. 

Oscillating  Engines.     See  Engines. 

Osmiridium,  Drilling  minute  Holes  in cviii 

Osmium,  Mode  of  obtaining.    Ellet xxv. 

Osmotic  Action  in  Fishes civ 

Otaphone,  or  Instrument  to  assist  Hearing xxii 

Otheoscope civ 

Otis  steam  Excavator xxxyi 

Oven,  Improved  perpetual xxii 

or  Apparatus  for  procuring  Alcohol,  Economical xii 

Ox  Gall,  Mode  of  refining,  etc.    P.  W  Tomkins v 

Oxalic  Acid,  Decomposition  of  Sulphates  by xxii 

Oxidation  of  Metals,  Preventing  the xxvii 

Preserving  iron  Tanks  from i 

Protection  of  Iron  from xlix 

Oxides  of  Iron,  Action  of.    F.  Kuhlmann Ixix 

Oxycitric  Acid cxvii 

Ivi 


Oxygen. 


Action  of  Lighten cxiii 

Oils  on XV 

and  Hydrogen,  Action  of   Fermentation  on  Mixture  of.     De 

Saussure xxvi 

Explosive  Force  of.    Johnston xxxvi 

at  ordinary  Temperature,  Preparation  of Ixxxix 

Brin  Process  for cxii 

Commercial  Production  of xcv. 

Convenient  Process  for  preparing.    Fleitmann Ixxxii 

Critical  Temperature  and  Pressure  of cxvii 

Density  of  liquid cix,  350  ;  cxvii 

R.  Pictet cv 

developed  without  Heat Ixxxviii 

from  atmospheric  Air,  Mode  of  obtaining lii 

Hypochlorite  of  Lime Ixxx 

melted  Silver.    Levol liv 

sulphuric  Acid Ixxi 

Gas Ixxvii 

in  the  Air  in  Snow xxi 

Sun  by  Photography,  Discovery  of.    Henry  Draper civ 

Incident  showing  Inflammability  of  nascent.    Newberry xcv 

Influence  of  Light  on  chemical  Action  of li 

Light.    See  Light. 

Liquefaction  of.    W.  H.  Greene cv 

R.  Pictet 

cv,  319,  cvi,  13  ;  cvi,  101 ;  c\a,  157  ;  cvi,  231 ;  cvi 

Manufacture  of Ixxxii 

manufactured  on  the  large  Scale Ixxxviii 

New  Mode  of  preparing, 

Ixxx,  285  ;  Ixxxiii,  371  ;  Ixxxviii,  144 ;  xciii,  88 ;  xcviii 
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Oxygen  Process,  Du  ISIotiiy's xc,  .%8 

Piepanition  of Ixxxiii,  '((J;  Ixxxiii,  2l.'9 

H.  W.  Aitlett Ixxxi,    44 

Supposed  Nature  of  Air  before  Discovery  of.     G.  F.  Kodweil, 
Ixxviii,  253;  Ixxx,  1^8;  Ixxx,  195;  Ix^x,  248;  Ixxx,  341;  Ixxxii, 

324 Ixxxiii,  193 

upon  anatomic  Elements,  Action  of cv,  351 

Use  of,  as  a  Refrigerant cxviii,  158 

Webster's  Method  of  preparing.     J.  II.  Pepi)er Ixxv,  115 

Process  for  making.    D.  Campbell Ixxv,  246 

Oxygenation,  Various  Phenomena  of.    Kuhlmann Ixi,  111 

Oxy-hydro-carbon  Light,  Edgerton's c,      3 

-hydrogen  blow-pipe  Apparatus.     J.  Putter xv,  149 

Improvements  in  the.    Robt.  Hare xliii,  196 

Jet XV,  217 

Light.    See  Light. 

safety  Tube xiv,  411 

Oyster  Manufacture  Ixviii,  197 

Oysters,  Disease  of Ixxxii,  143 

Ozobenzine xcv,  424 

Ozone li,  2S3;  Ixxxi,  285  ;  Ixxxv,  225  ;  Ixxxviii,  158  ;  cvi,  284 

Absorption  Spectrum  of cxi,  385 

and  its  Color  in  the  gaseous  State,  Liquefaction  of.    Hautefeuille 

&  Chappuis ex,  345 

olefiant  Gas,  Detonating  Mixture  of xcv,  374 

Color  and  Liquefaction  of cxi,  151 

Experiments  on xl,  2U2  ;  xl,  279 

for  cleaning  Books,  removing  Ink,  etc Ixxii,  300 

Formation  of xciii,  159 

in  pure  Air,  Proportion  of Ixxxi,  213 

Water,  Solubility  of xciv,    88 

Liquefaction  of cxv,  150 

New  Observations  concerning xciv,  285 

Process  for  ol)taining xciv,  302 

on  sensitive  photographic  Plates,  Action  of lxx:?v,  372 

Oxidation  of  Sulphur  by xciv,    88 

Reagents  for xcii,    84 

with  incandescent  platinum  Wire,  Producing Ixx,  117 


Pacific,  Challenger's  scientific  Work  in  tlie c,    13 

Railroad Ixxxiii,  3G5;  Ixxxiv,  74,  369,  391 ;  Ixxxv,  362  ;  Ixxxvii,    81 

E.  Miller Ixv,  217 

Railroads,  Junction  of Ixxxvii,  397 

Pack-saddle,  Useful Ixxix,    26 

Packing  for  Pistons,  etc..  Metallic.    Patent,  Aug.,  1840 xxxii,  267 

steam  Pipes cix,  280 

surface  Condensers,  Compressed  wood Ixxxiii,  150 

leatlier,  in  hydraulic  Cylinders,  Friction  of  the Ixxxii,  100 

Machine ". Ixxxv,      4 

metallic.  Indestructible xci,  271 

Mineral  wool ex,  417 

-paper civ,    77 

piston.  India-rubber cv,    65 

-rod,  Willsiin^on's  metallic ex,    71 

Spiral-coil.     David  Joy Ixii,  330 

Rings  for  Pistons,  Construction  of.     Jas.  Ramsbottom Ixii,  227 

Timepieces  and  otlier  Instruments,  Precautions  in iv,  351 

Packings,  Metallic cvii,  131 

Paddle,  fan.  Trial  and  Description  of  Stevens' liii,  204 

Floats,  Experiments  on  Strengtli  of Ixxi,  403 

Wheel.     Patent,  im\Q,  1836 xxv,  124 

and  Screw li,  275 
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Paddle  Wheel  and  Screw,  Relative  Efficiency  of Ixiv, 

trapezium,  Propelling  Ships  with  the.    Eennie, 

xxxiii,  102 

Trial xxx^^i,  368 

Experiment xxiii,  322 

for  Ships,  etc.     Patent,  Nov.,  1829 ix,  382 

Losses  of  propelling  Power  in  the.     R.  H.  Thurston..lxxxix,    34 

Radial.    J.  D.  Van  Buren,  Jr Ixxix,    22  ;  Ixxix,    93 

without  Floats Ixxiv,  105 

Wheels xlvi,  264 

and  screw  Propellers  for  Steamships xlviii,  231 

Comparison  of  Perkins' and  the  old ix,    42 

Early  Use  of iv,  206 

Experiments  on xlix,  282 

for  Steamboats,  etc.    Patsnt,  May,  l.So3 xvi,  326 

Steamships 1,  260 

B.  F.  Isherwood 1,  134;  1,  181 

Experiments  with xlix,  208 

Geo.  Eennie.... xlix,      l 

of  "Saranac"  and  Screw  of  "San  Jacinto".. lii,  350 

Steamships,  Plan  for  disconnecting  and  reconnecting. 

Grantham xxxiii,  102 

U.  S.  S.  "'Mississippi,"  Experiments  on.      B.  F.  Isher- 
wood  Ix,  122 

Perkins  &  Smith's.     J.  Doolittle x,  3i/9 

Perpendicular.     B.  F.  Isherwood 1,  134;  1,  18l 

Remarks  on  radial  and  feathering Ix,  178 

Radial  and  perpendicular.    B.  F.  Isherwood 1,  378 

Radial  and  vertical li,    49 

T.  W.  Bakewell 1,  280 

Remarks  on  Ewbank's  Experiments  on xUx,  277 

Sniitli  &  Perkins'.     J.  Doolittle x,  420 

vs.  screw  Propellers.    John  Jones xlviii,  231 

with  revolving  Paddles.    Patent,  March,  1829 viii,  194 

Paddles  and  Screw  combined.    J.  Bourne liv,  317 

for  Steamships,  Iron  and  wood 1,  209 

of  Steamboats  and  Ships.     Thos.  Ewbank xlvii,  42  ;  xlvii,  107 

Padlock.     Patent,  Dec,  1840 xxxhi,  201 

Paint,  Black.    Patent,  Oct.,  1^39 r xxx,  396 

Calcimine xxiv,  460 

Chromate  of  Zinc  as  a ix,  215 

Fire-poof.     Patent,  Nov.,  1837 xx\i,  190 

gold,  Bessemer's  patent xxxviii,  349 

Lead,  Counteracting  Effect  of  Hydrogen-sulphide  on Ixxx,  425 

metallic,  Lawrence's Ixxvii,  212 

Mixing.     Pafc?(^,  March,  1831 xii,    25 

New cxvli,  459 

Analysis  of  a.    Chas.  P.  Williams Ixxxvii,  197 

W.  Brockedon xxiii,  379 

green Ixxx,  135 

Poisoning  by Ixi,  194 

Tubes,  Flexible  metal xlii,    55 

Water-color.     Patent,  July,  1837 xxv,  275 

White,  from  Antimony xlv,  362 

Improved.     Patent,  July,  1837 xxv,  274 

Patent,  June,  1838 xxvii,  402 

Painter's  Colic.    Christison xi,  279 

Cure  for xiv,  284 

Colors,  Machine  for  gi'inding.     W.  J.  Stone vii,  244 

Painters,  Driers  for  Hou.se- Ix,  259 

Glaziers,  etc.,  Safety  Chair  for.    Wm.  Baddeley ix,  103 

miniature.  Vehicle  for xviii,    62 

Painting  by  centrifugal  Force Ixxii,    61 

Encaustic,  Grecian  Method  of.     E.  G.  Greenland v,  100 

fresco,  Practice  of xxxv,  57  ;  xxxv,  126;  xxxv,  185 

House iii,  362  ;  iv,  13;  xxvi,    72 
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raintiii"  in  Encaustic,  On  tlie  ancient  Art  of.    John  Sartain cxx,  153 

water  Colors.    C.  J.  Robertson v:.--- ;::•  •yAir"y'  ]io 

on  Glass xln,  2<6  ;  xlii,  429  ;        122 

Patent,  Sept,  1822 ^i.'i>  fO? 

Timber xxxiv,  .jGO 

Paintings,  oil,  Machine  for  copying.............. •■. xxv|j!.  -^'^^ 

Preservation  of,  in  the  Parisian  Opera  House cx\n,    hi 

Paints,  Xew  Medium  for :-l^v,  40- 

Vehicle  for ^^^X'  l-^ 

oil,  Making  cheap h  ^r^ 

Preparing.     Fatent,  Dec,  1836 xxyi,  249 

Paljeologic  comparative  Anatomy •••^i^'  -^j: 

Palestine,  Exploration  of ^^^^'  -^-^ 

Railroad  in cv    '    7J 

Palladium xvvv  '  ^9 

W.  J.  Cock y^^^y.h  V^^ 

and  Hydrogen Ixxxvin,  156 

for  condensing  Gases,  Property  of Ixxxii,  418 

in  Brazil,  Extraction  of xxxvn,  -55 

metal,  Use  of  the .....•• ....xxix,  mi 

Relation  of  Hydrogen  to.     Thos.  Graham Ixxxyn,  25b 

Palm  or  tody  Tree '-^Z'    m 

Palmer's  artificial  Leg,  Report  on vi  110 

bisecting  Gauge ^""■'■"'^Va""C\,^\'  ti« 

patent  artificial  human  Limbs Ixvii,  114;  Ixvn,  116 

^  Railroad X' 2^0 

Palmetto,  Use  of  the "^^X  '  ^"« 

Palniieri's  atmospheric  Electricity ••••o«o""-;iVV9V    nv    '  i^^ 

Panama,  Canal  across  Isthmus  of -^u,  262;  xli,  421;  ex    ,  393 

Principle  Features  of  a  projected.    Garella .............x  ii,    is 

Surveys  for  a.    N.  Garella xhi,  145  ;  xlii,  217 

Literoceanic  Ganal.  The.     Chas.  Colne ................ ...cxviii,  353 

Railroad 1^"' ^  5  1^^' *  5  lx,^;^i,v.  296 

V  Wyatt        ixvii,  doi 

Survey  of  Isthmus  of.    Michel  Chevalier ...xliii,  304 ;  xlm,  361 

Topographical  Configuration  of  Isthmus  of.    GareUa xui,    i» 

Pancratic  Microscope '^'^^'  „(,„ 

Panels  for  Coaches,  etc ••••^'''  ^"?, 

Panorama,  Roof  over  a vvv  iqs 

Panoramas,  Construction  of -^-^y'  ;^r^^ 

Panoramic  Daguerreotype.    Merteus -^3  g^^ 

PantapoUite^ y'TZZZixxU,  2QS 

Pantelegraph •;='  o^r. 

Pantheon,  Sinking  of  Parisian^^..^...--...- - v"^'  ^  ; 

Pantograpli,  Cyclo-ellipto.    W.  W.  Wythes -Ixv,  -8^ 

Report  on  Legey's.    Fraucoeur ^^xi,    oy 

Paper  and  Felt,  Manufacture  of •••.•.|'  jxt 

Metals,  Heat  Conductivity  of ciii'  o6i 

Apparatus  for  making.    Patent,  Nov.   IfS  ••••••■••• X  '  ^^0 

water-marking.     Patent,  July,  1826.. in,  lb-. 

Boxes,  Heyl's  Macliine  for  malting -"^cvi,  ^u 

by  Oil,  Transparency  of "".f'    * 

Canvas,  etc.,  Preserving.    Patent,  Sept.,  1832 i ...xvii,    49 

Carbonized ^^^^J.'    ^{ 

Cement  for Tv  978 

Chinese  rice.    J.Reeves 'K-V-vvi  "  « 

Continuous  profile iviJ'  -^^7 

Copvmg .„ ••••.■•••.■ viiii   d.ns 

Decision  in  the  Case  of  Driers  for  finishing xiii ,  408 

Description  of  the  various  Kinds  of.    Wm.  Baddeley ....x  ,  12^ 

Detection  of  wood  Fibres  in ^^V.'  f^ 

Dome  for  an  Observatory ^^^'  *^^ 

l^j^iyv" ::::::::.::;:i^ii;  343 

Explosive xxvii  1"! 

Filtering • eix' 418 

Fire  and  waterproof '^'-^'  ^^° 

14 
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•  * 

Paper,  Fire-proof civ,  34;  c^ii,  279 

for  bank  Xotes,  etc.    Patent,  June,  1848 xxx^iii,  186 

Safety ex,  350 

Bills,  ^otes,  etc.    Pater,t,  Feb.,  1845 xli,  177 

Draughtsmen.     Coucler i,  187 

new  Uses,  Anew lxxx\iii,    12 

Kecords  and  legal  Blanks.    E.  D.  Ingraham iii,  272 

for  sheathing  Ships g\\\\,  193 

the  Use  of  Students.    A.  E.  Leeds xcii,  203 

foiir  3Iiles  Long,  Slieet  of Ixx,  398 

from  banana  Fibre xlviii,    54 

hop  Bine,  Making.    Patent,  Aug.,  1840 xxxii,  410 

Jute Ixii,  141 

Maize Ixxii,    59 

reed  Cane Ixxxix,  19T 

Stra^Y,  Writing.    Patent,  Sept.,  1829 viii,  414 

Wood .' Ixxii,  321 

Patent,  Aug.,  1S30 x.  307 

Fibre.    Patent,  June,  1)^58 lx\iii,  400 

Improved  Mode  of  making xiii,  287 

gun,  Safety Ixxxii,  201 

Hangings xlvi,    67 

Metallic , xciv,  371 

Poison  in.     U.  Phillips Ixvi,  397 

having  the  Property  of  removing  Bust  from  Iron  and  Steel iii,  357 

Hover's  carbonized'.    Hector  Orr Ixxxv,  269 

Hydiographic .....xxix,  330 

Hygroscopic '. xcix,  375 

Impermeable xcviii,    85 

Improved  brown.    Patent,  Feb.,  183-^ xxvi,  410 

Manufacture  of ii,  241;  xv,  41;  xxvi,  253 

Incombustible cxvi,  371 

Increasing  the  Strength  of.    Thos.  Taylor Ixix,  356 

Iron xcii,  150 

Japanese xcix,     4 

Leather.     Patent,  Feb.,  1830 ix,  316 

Machine  for  sizing.     Patent,  Dec,  1837 xxvi,  245 

Machinery  for  ruling.    Peit^nt,  Aug.,  1835 xxx,    50 

Machines,  liegulation  of.    Sanford  &  Yarrall xxxix,.124 

made  of  hemp  and  flax  Fibres,    French i,  304 

woody  Fibre,  Official '. c\i,  1.33 

Making.  Antiquity  of  the  Art  of x,  267 

Early  History  of .    John  Boies x^'ii,  217 

Machines. ....'.iii,  311 ;  iv,  309  :  xi,  190  :  xii,  70  :  xiv,  98  ;  xxx,  287 

*  Top-pr*s  Roller  for.     Patent,  Oct,  1^2^ vii,    61 

Statistics  of xcviii,  299 

Manufactory  in  India xlii,  197 

Manufacture  of. 

vi,  264  :  ix,  180  ;  xi,  188  ;  xii,  140  ;  xxx,  51 ;  xxx,  52  : 

Ixiii,  405  :  Ixv,  I>55 xcix,  446 

Piag-washing  Machine  for.    Patent,  AprU,  1831 xii,  127 

Materials  for  and  Manufacture  of.    Pateyit i,    92 

Materials  ]S'ew.    M.  C.  Cooke lx^'ii,  398 

Method  of  finisliing.    Patent,  Jime,  1830 x,  237 

Millimetre  ruled xc,     7 

Xew  chemical  test xc,    72 

Material  for  making.    Paiew^,  April,  1827 ^^ii,    71 

from xciv,  301 

Preparation  of.    Schoenbein xliii,  433 

tracing Ixxiii,  136 

Packing , civ,    77 

Parchment Ixiv,  135 

Paste  for cxi,    69 

Pipes,  Bituminized Ixx,  202;  Ixxix,  210 

Preparation  of  ivorv.    S.  Einsle ii,    50 

Preparation  of  Straw,  etc.,  for.    Patent,  Feb.,  1830 ix,  314 
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Paper,  Preparing  corn  Husks  for.     Patent,  Aug.,  1838 xxviii,  102 

Preventing  Removal  of  Writing,  Kinds  of xiv,  187 

-pulp  Dresser x,  308;  xiv,  401  ;  xv,  180;  xvi,  266 

Fibres  of  Plants  for 1x1,  204 

Washer.     Patent,  April,  1833 xvi,  259 

Pulpy  Material  for.    Patent,  May,  1838 xxvii,  252 

Eags  and lix,  406 

Machine  for  cleaning.    Patent,  Jan.,  1829 !". vii,  270 

Removing  Acid  from xiv,  283 

Sizing cvi,  425 

Patent,  Sept.,  1732 xv,  178 

and  (xlazing.     Prt^f?i?,  Feb.,  1828..-. ix,    20 

Sketching civ,  369 

Splitting  Ixxiv,  409 

Straw i,  251;  v,  416;  xix,  292 

to  produce  coloi'ed  Lights  hi  Burning,  Preparation  of Ixxxi,  2l3 

resist  Moisture.     M.  Engel iv,  355 

Tracing xcix,  317 

Trade,  The  American xcvi,    83 

Transparent Ixxxii,    68 

Use  of  Thistle  for  manufacturing lix,  413 

Wall-,  Improved  Manufacture  of. ^ xi,  81  ;  xii,  253  ;  xxix,  127 

Waste,  parchment.  Utilization  of civ,    15 

Waterproof Ixxxvi,  310 

packing Jxxxii,    57 

which  turns  ])ale  Ink  Black Ixxxiii,    88 

window  Shutters cix,    64 

Papier-mache  Panels  for  Steamship  "Acteon" xxvii,  26.s 

etc.,  Producing  Designs  on.    Patent,  May,  1850 1,  343 

Substitute  for.     Patent,  Oct.,  3852 Ivii,    49 

Papyrograph,  Zuccato's,  Report  upon civ,  3i35 

Parabolic  Propeller  in  Holland,  Hodgson's xlvii,  157 

Parachute,  Cockiiig's .....xxiv,  219 

Parachutes,  Balloon,  Flying Iv,  324 

Parallel  Motion  for  steam  Engines.    U.  Brown vi,  280 

Paraffine ." Ixxxi,  406 

as  a  Protection  to  Wood  and  Iron.    E.  Schal ex,  249 

for  Oiling  at  high  Temperatures Ixxxv,    83 

Waterproofing,  Use  of.    J.  Stenhouse Ixxix,  340 

Xew  Use  for " xciii,    88 

Oils ■. Ixxiv,  399 

Purification  of Ixix,  182 

with  a  high  melting  Point xciii,    11 

Paraselene Ixxxii,    52 

Paraselenes  observed  in  April,  18.58.    Jas.  McClune Ixvi,    52 

Parasites  Coffee cvii,  345 

Parchment Ixxx,  107 

Cotton cvii,  419 

Paper Ixiv,  135 

-paper  Packings cxvii,  460 

Waste,  Utilization  of civ,    15 

Vegetable lxvii,'56  ;  Ixvii,  140 

Pardee  School  of  Mines xcvi,  302 

Parhelia  observed  in  Delaware  in  March,  1841.    A.  D.  Chaloner xxxii,    37 

Parhelium  observed  at  Germantown,  Feb.,  1865 Ixxxiii,  277 

Paris  &  Brussels  Railroad xxv,    71 

belt  Railroad Ixxxiii,  223 

Exhibition  of  1839 xxxi,    51 

Lyons  and  Mediterranean  railroad  System ^ eiii,  120 

Odors  of ;...cxi,  226 

Public  Works  in ■. xxxviii,  112 

Telegraphy  in cxii,  471 

Water  Supply  of Ixxxii,    59 

Parisian  scientific  Conferences cv,  274 

Parker's  water  Meter xlviii,    65 

Wheel xlviii,  401 
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Parker's  water  "^Taeel,  Decision  in  the  Case  of xlii,  319 

Invention  of.     Z.  Parker lii,    48 

Eeport  on xlii,    35 

Who  invented xlix,  347 

Parkesiue Ixxv,    69 

or  a  Substitute  for  Caoutcliouc Ixxx,  426 

Properties  of.    Alex.  Parkes Ixxxi,  264,  384 

Parlby's  Breakwater xxx^i,  145 

Parliament,  Premiums  for  architectural  Plans  for  new  Houses  of xxiii,    59 

Eoof  of  new  Houses  of xxxix,    77 

Parry's  anti-friction  Bearing,  Keporton Ixi,  284 

Parson's  cut-off  Valves  and  Gear  for  Locomotives xxxvii,    14 

locomotive  cut-off  Gear xxvii,  146;  xxviii,    65 

Passaic  Kiver,  Chemical  and  sanitary  Keport  upon.    H.  Wurtz xcvi,    53 

Passenger  and  freight  Transportation  in  Xew  York,  Prompt xcviii,  163 

fares  on  Railroads.    Chas.  Ellet,  Jr ? xxx,  369 

Passivity  of  Iron cix,  351 

Paste  for  Paper cxi,    69 

Hover's  white  liquid Ixxxiv,  370 

Pastes  and  Lutes.     Thos.  Gill ix,  334 

Pasteur  Prize cv,  351 

Subsidy  to cxiv,  476 

Pasteiu's  Triumphs civ,  374 

Patent,  H.  Aicken's,  Action  by  United  States'Senate  on  Extension  of xlv,  248 

Case XX,    47 

Abbott  &  Lawrences*.  Spear...'. Ixxiv,  277 

Bain  vs.  Morse xMii,    58 

Bartholf  vs.  Swan Ixix,  377 

Battin  vs.  Taggert  and  Others liii,    96 

Benjamin  &  Tatham  vs.  Lowber,  Leroy  »&^Smith xliv,  188 

Blanchard  vs.  Eldridge xlvii,  259 

Cantel's  Application  for  Patent  for  Manuf.  of  Rope,  etc.lxxiii,  406 

Decision  in  an  English xxxiv,  134 

of  Patent  Office  on  Extension  of  "Well's  Patent.  ..Ixxiv,    61 

on  Mason's  Design  for  a  Label Ixvii,    95 

a  Re-issue  to  Dj'son Ixxiv,  198 

Delano  rs.  Scott xx,    47 

Detmold  vs.  Reeves hi,  270 

Remarks  on lii,  274 

Electric  Telegraph  Co.  vs.  Brett  &  Little lii,  268 

Emerson's  Sctcw  Propeller xl,    27 

Feather  vs.  The  Queen Ixxx,  211 

French  and  Others  vs.  Rogers  and  Others  lii,  488 

Hull's  Truss vi,  132 

Gorliam  vs.  Mixter  et*hl xlvi,  254 

Knight  vs.  Gavit xliii,  408 

Le  Roy  &  Smith  vs.  B.  Tatham,  Jr.,  and  Others Iv,  228 :  Iv,  305 

Lightfoot  vs.  Eastman lxx^ii,    51 

McCormick  1^*.  Manny  and  Others Ixi,  176 

Talcott  and  Others Ixv,  351 

Neilson's  Hot  Blast xxxvi,  1.35 

Xewton  rs.  Grand  Junction  R.  R.  Co xl.  329 

O'Reilly  and  Others  vs.  Morse  and  Others Ivii,  322  ;  Iviij  394 

Parker  I'.s.  Hatfield xlii,  319 

Patent  Type-founding  vs.  Richard  and  Another Ixxi,  414 

Pennock  &  Sellers  t'«."Dialogue vii,  184 

•       C.  Rich  &  Co.  tJS.  Lippincott  &  Barr ivi,    10 

Schlough  vs.  Yansyekel Ixi,  104 

Shaw  vs.  Cooper xvi,  374 

Sloat  rs.  Patton liv,    23 

B.  C.  Smithes.  Commissioner  of  Patents Ixxi,  168 

Stanley  vs.  Hewitt xxi,  165 

Thomas  rs.  Reynolds  Ixiv,  272 

"Wilson  w,  Barhum.. xlviii,  208 

"Winans  vs.  Boston  &  Providence  E.  R.  Co xxxvii,    63 

Xew  York  &  Harlem  R.  R.  Co Ixi,  316 


213 

Patent  Case,  Winans  vs.  Trov  &  Schenectady  R.  R.  Co liii,  256 

Woodcroftw.  Sniitli    '. xli,  359 

Cases,  Interfering.     II.  Ilowson Ixi,  104 

Claims,  Use  of  the  word  "Equivalent"  in Ixxvii,  276 

Congress,  The  A^ienna xcvi,  226 

Driers,  Knight's,  Decision  in  tlie  Case  of xliii,  408 

English,  Cost  of  an xxviii,  214 

for  smelting  Iron,  Crane's xxxiv,  134 

Hot  Blast xxxiv,  405;  xxxv,  355 

Invention.     J.  Richards xciii,    17 

Law,  Amendment  to xxxiv,  351 

EngHsh xii,  27G  ;  li,  124;  Iv,    57 

Grievance,  English xxiv,  369 

in  France,  New : xxxviii,  433 

March,  1861,  United  States Ixxi,  271 

New xxii,  158;  xxiii,  197 

Reform xcii,    78 

Laws,  Observations  on  the x,  113 

of  different  Countries i,  221 

Prussian xliii,  2«7 

United  States.    T.  P.  Jones xv,     1 

Novel xciii,      8 

Novelty  and  Utility  of  a xii,  411 

Office,  iii,  429;  xxiv,  326 

An  Act  to  provide  Examiners  in  the xlvi,    47 

in  1836 xxiii,    22 

Information  from  the xlvii,  173 

Rights,  Governmental  Requirements  and c,  361 

Spofford's,  Remarlcs  on.    T.  P.  Jones  xvii,  145 

System,  International xciv,  229 

taken  out,  Inventions  sold  before xl,    .30 

Patentees,  Information  for.     T.  P.  Jones vii,  202 

Rights  of.     Thos.  Jefferson xxi,    94 

Patenting  a  Principle.     S.  H.  Hodges Ixxxv,  335  ;  Ixxxv,  410  ;  Ixxxvi,    35 

Patents,  American,  Chronological  Table  of.     E.  Hiltebrand cxiii,    61 

Appeal  from  Decision  of  Commissioner xxxi,  345  ;  xxxi,  411 

by  special  Law,  U.  S.  Senate  Report  on  Extension  ofj xlv,  248 

for  Designs,  Proposed  Alterations  in.    Howson Ixix,  265 

purple  Dyes Ixix,  332 

French  and  American cix,  309 

Granted  in  England,  Number  of.     1820-1829 xix,  143 

in  England xx,  425 

Obtaining xvii,  341:  xxx\ai,  2.34 

*      T.  P.  Jones xvii,  287 

France  up  to  18."8,  Number  of  xxvi,  359 

United  States,  Procuring xxxvii,  375 

Information  iu  'Pointinn  to  ; xviii,  .S73 

tn  i\  r.-^oi;.-  uiqilyiiig  [ijv vj,  :;  ,j 

Law  of xiii,  308 

reissued,  Validity  of liii,    96 

Reports  of  Commissioner  of, 

xxxili,  275 :  xxxv,  207  ;  xli,  .344  ;  xliv,  21 ;  xlvii,  253  ;  xlvii,  332 

Specifying  Claims  for  English.    Wm.  Spence xliv,  194 

Surrendering  and  renewing.     T.  P.  Jones xxi,  239 

taken  out  by  James  Bogardus xli,  403 

Patinage  of  locomotive  Engines cvii,  412 

Paton  &  Harris'  Pyroletor  for  extinguishing  Fires  on  Shipboard c,      7 

Pauverts'  Imju-ovements  in  the  Manufacture  of  Iron  and  Steel Ixiv,  353 

Mode  of  making  .Steel Ixix,  354 

Pavement,  Cast-iron.    F.  Rogers lix,    88 

Experimental xxvii,  282 

granite,  Wear  of xxxiii,  333 

m  England,  Asphalt ci,  165 

Sawn  slate xxx,    64 

Wooden .^. xxx,  205;  xxx,  208 

Pavements,  iron,  Legal  Decision  on  Smith's  Patent  for Ixxi,  168 


214 

Pavements,  Street.     L.  M.  Haupt ciii,  323 

tesselated,  Ancient  and  modern.    F.  O.  Ward xxxvi,    40 

Wooden xx\iii,  424;  xxxiv,  162;  Ixxxv,  246 ;  xcviii,    14 

etc.,  Asphalt  for.    And.  Ure xxix,  40J> 

Paviors,  Hints  to.    F.  M.  Macironi iii,  55;  iii,  58:  iii,  113 

Pavilion  Ward  of  tlie  Presbyterian  Hospital  of  Philadelphia,  New.    J.  M. 

Wilson xcix,  215 

Paving.     Patent,  Jan.,  1827 v,  179 

and  building  Material  from  iron  Dross xli,  358 

Experimental xxviii,  283 

for  Paths,  etc.,  Waterproof Ixxv,  273 

Highways,  Report  on  best  Mode  of xxxvi,  145;  xxxvi,  217 

Improved iii,  201 ;  vi,  126  ;  xxii,  70  ;  xxv,  357  ;  xxx,  184;  xxxvi,  286 

in  London  in  1827,  and  Plan  for  Improvement iii,  26» 

of  London xlix,  371 

Plank.     C.  F.  Hollingsworth lx\n,  165 

Eoad Ixvi,  225 

Street,  Eeport  of  the  Board  of  Experts  on cxviii,  210 

tar,  Wright's Ixxv,  180 

Tool,  A  steam xdv,    79 

Payerne's  sub-aqueous  Experiments xxxiv,  359;  xxxiv,  418 

Pea  Sausage xci,    14 

Peale,  Mrs.  Franklin,  for  Donations  of  Models  of  Machinery,  Thanks  of 

Institute  to xciv,  288 

Peale's  Calculator Ixxxii,    61 

movable  Diagiams  of  steam  Engine,  Report  on xiii,  222 

Peanuts  as'a  Substitute  for  Potatoes xlviii,    54 

Pearls,  artificial.  Making x,  287 

Chinese,  Structure,  Size  and  Form  of.    J.  E.  Gray i,  242 

Pearly  Lustre  to  Objects,  To  give liv,  338 

Peas,  canned.  Copper  in civ,    48 

Early  Crops  of.    T.  A.  Knight jj,  166 

Peat,  Advantages  of  compressed xxvii,  405 

and  Charcoal xxix,  203 

or  Turf,  for  Fuel,  etc..  Compressed.     C.  W.  Williams xxvii,  405 

Peaucellier's  compound  Compass.    W.  D.  Marks cvii,  361 :  cix,  430 

Peck  cfe  Pardee's  lever  Vise xlvi,  133 

Peck's  Mode  of  propelling  Boats,  Report  on xviii,  317 

Peet  Valve Ixxxv,    80 

Pembert^m  Mill.  Fall  of  the.     J.  B.  Francis Ixix,  242 

Pemberton's,    IL,  Jr.,  Method  for  the   volumetric  E.stimation  of  phos- 
phoric Acid,  Remarks  on.    G.  C.  Caldwell cxvi,    52 

Pen,  Perennial  fountain.     Patent,  Oct.,  1S30 ^. x,  383 

Penaud's  artificial  Bird.    A.  M.  Maver ci,  19S 

Pencil  and  Pen-case,  Ever-pointed.     Prttoif,  Sept.,  1836.. xxiii,    33^ 

Ca.se.     PaPnt,  April,  1829 ix,  309 

Sharpener,  or  Stjioxpion xxvi,  100 

Pencils,  Colored cvii,  410 

Ever-pointed.    T.  P.  Jones , xiii,  294 

lead.  Manufacture  of xxviii,  397 

Plumbago  and  black-lead xxiv,  298 

Slate,  for  the  Million ixxxix,  239 

Pendulum.     Ed.  Sang xvi,  270 

Barometric  compensating xxx\ii,    66- 

Compensating xxxviii,  277  ;  xxxviii,  278 

B.  Hurlev xx,    67 

Demonstrating  Rotation  o"f  Earth  with.    Foucault li,  350 

Deviations  of,  in  Mexico cxix,  424 

Effect  of  earth's  Rotation  on  the.     T.  W.  Tobiu cvii,  322 

Escapement,  Detached xxii,  204 

Experiments,  New cviii,  139 

with  Huygens  parabolic.    R.  L.  J.  Ellery ci,  258 

Fearn's  compensation."    T.  P.  Jones iv,  122 

for  Ships,  Self-registering.     A.  G.  Eyde xxxviii,  347 

New  sine.     T.  W.  Tobin civ,  418 

Note  on.    John  R.  French cxiv,  33S 


215      . 

Pendulum  Piorl,  "Wooden.    Wm.  Howard xvii,    15 

Sire's cxv,  383 

Susjiension,  L.  II.  SpcUicr's ex,  47  ;  ex,  429 

Test  of  the  earth's  Mass lix,  207 

Tisley's  eompound,  Queen's  new  Form  of cviii,  269 

to  Determination  of  Velocities,  Application  of Ivi,  270 

Triangular  compensating xxxviii,  134 

Pendulums,  Compensating xiv,  2S6  ;  xxvi,  264;  xxxvii,  416 

Experiment  with  Cord  and Ixxxii,  285 

for  gravity  Ex])eriments,  Compensated.    E.B.  Denison...lxxvii,  240 

Influence  of  varying  Pressui'e  upon cxii,  311 

ISpellier's  Device  for  suspending cix,  431 

Penitentiary,  Eastern,  Description  of.    T.  U.  Walter xxxii,  118 

Penknives  improved  by  burnishing i,    83 

Penn  Square  Buildings Ixxxiv,  291 

Pennoclt's  patent  seeding  Machine lii,  266 

Pennsylvania  Canal  Commissioners,  Annual  Report  of;  1847. ..xlv,  221 ;  xlv,  321 

Geological  Survey  of xcv,  150;  xcvii,  371 

J.  P.  Leslejj xcv,  194 

Museum  and  School  of  Industrial  Art.    Knight, 

cii,  79  ;   ciii,  85 ;   civ,  6  ;   civ,  291  ;   cv, 

141 cvii,  140 

1879.    Isaac  Norris cix,  142 

Oil  Sands  of.     C.  A.  Ashburner cv,  225 

Piailroad.    J  M.  Wilson Ixxxiii,  350 

Centennial  passenger  Traffic  of  the ciii,  226 

Co.,  First  annual  Report  of,  1847 xlv,    73 

Third  annual  Report  of,.  1849 xlix,  217 

for  Use  of  Building  for  Exhibition,  Resolu- 
tion of  Thanks  to xcix,    82 

Facts  and  Figiu-es.     J.  M.  Wilson Ixxxiii,  350 

Shops  at  West  Philadelphia.    Wilson, 
xc,  311  ;  xci,    96  ;  xcii,  39  ;  xcii,  113 ;  xcii,  318  ; 

xciii,  21 ;  xcih,  196 xcv,  314 

Western  Connections  of.    E.  Miller Iv,  150 

Society  for  Promotion  of  Internal  Improvements i,  10  ;  i,    71 

Society's  first  annual  Report i,    11 

Instructions  to  Wm.  Strickland i,  134 

Pennsylvania's  nncient  Sea.    A.  R.  Leeds , xcii,  55:  xcii,  133 

Pens  and  Penholders,  Steel Ixxxii,  351 

Birmingham  steel xcviii,  122 

Manufacture  of  metallic xliii,  114 

Steel li,  129 

Writing iii,  279 

Pepper,  Bleaching.      Patent,  May,  1828 vi,  316 

Pepper's  ghost  Illusion Ixxvi,  353;  Ixxvii,  418 

Percival's  gas-regulating  Stop-cock .'. Ixxx,  425 

Percussion  Tubes  for  Cannon xxvii,  114 

Perforating  Machine,  Bridge-plate.     Fothergill xlv,  374 

Perfumery,  Application  of  organic  Chemistry  to.    Hoffman liv,    60 

Chemistry  and Ivii,    44 

Manufacture  of  French  Articles  of viii,  295  ;  viii,  382 

Perfumes,  Preventing  3Iouldiness  by.    J.  MacCulloch v,    96 

Periodic  Variations  of  Glaciers.......*. cxiii,  231 

Peristaltic  Macihne xcii,  362 

Perkins'  and  the  old  paddle  Wheels,  Comparison  of ix,    42 

Engine.     T.  J.  Bramwell ex,  174 

high-pressure  safety  Engine iv,  241 

steam  Engine.      .J.  March iv,  349 

Machinery  of  the  steaniYacht  "Anthracite,"  Experiments  with. 

Isherwood, 

cxi,  1,  81,  161 
On    the  last    Ex- 
periment  with. 
Isherwood.. ..cxii,  2G0 
steam  Engine iii,  354  ;  iii,  407  :  iii,  415;  iv,  39;  iv,  239;  iv,  414 


216 

Perkins'  Steam  Engine,  Comparative  trial  of iv,  251 

Description  and  Drawings  of iv,  245 

Gun i,    77 

J.  C.  Dyer Ixxxi,  2i9 

Jacob,  to  the  Editor,  Letters  on  various  Subjects  from xxiv,  157 

System  of  high-pressure  Steam.    Geo.  Deane ex,  228 

&  Smitli's  paddle  Wlieels x,  .309 

Remarks  on.    J.  Doolittle ." x,  420 

Permanent  Way.    See  Way. 

Permanganates,  Oxidizing  Power  of  the Ixxxii,  354 

Pernot  rotary  puddling  Furnace xcviii,     9 

Armengaud c,  ."-Q;  c,  180 

Perot  &  Go's  army  mess  Chest Ixxvi,  352 

Perpetual  Motion,  Congreve's.     T.  P.  Jones iv,  179;  vi,  318 

Remarks  upon  the  Article  on vi,  414 

Perreaux's  steam  Tricycle.     L.  S.  Ware cviii,  402 

Personal  Equation.    Mitchel Ixvi,  349 

Perspective  Delineator,  Simple.     W.  Shires xx,  213 

Xotice  of  Parish '.'^sonietrical vii,  429 

Pseudo-,  for  Illustrating  mechanical  Objects,  Form  of.    R. 

Briggs ci,    12 

Peruvian  Xitrate  of  Soda xc\i,  378 

Petit's  Truck,  Report  on xciv,  294 

Petrifaction  of  Wood.      Chas.  Lyell xxiv,  141 

Petroleum Ixix,  335 

and  schist  Oils,  Inflammability  of.    Robt.  Peltzer Ixxxvi,  333 

as  Fuel Ixxx,  268:  Ixxxiii,  84:  crai,  210 

at  Woolwich,  Trials  of .' Ixxxiv,  269 

for  steam  Machinery.    B.  H.  Paul, 

Ixxix,  129  ;  Ixxix,  130  ;  Ixxx,  121 

Use  of,  in  Russia cxiii,  229 

a  Source  of  emergency  Power  for  war  Ships.    X.  B.  Clark, 

cxvii,  341 

steam  Fuel,  Use  of.    C.  J.  Richardson Ixxx,  119 

Benzine,  etc..  While  on  Draught,  Storage  of ci,  224 

colorless,  Rendering xxvii,  120 

Discoveries  in  western  Pennsylvania xcvi,  158 

Expansion  of .' Ixxxv,  368 

for  heatins;  locomotive  Boilers Ixxxix,  226 

Fuel.     Hector  Orr Ixxxiv,  2.30 

Geogi-aphy  and  Geology  of.     A.  R.  Leeds Ixxix,  347 

German...' T.' cvii,  275 

Gold  in cix,  175 

in  Canada.    Theo.  D.  Rand Ixxx,    59 

France  and  Italy cix,  279 

India  .' Ixxxiv,  .371 

vulcanizing  Rubber,  Use;  of ixxxvii,  230 

Motor.     W.  E.  Abland xcviii,    87 

New^fire  Test  for xcii,  228 

Oils,  Apparatus  for  testing xcvi,    85 

light,  in  domestic  L^ses,  Report  on  Safety  of  the.    WahL.xcv,  267 

or  Seneca  Oil  for  illuminating  Gas v,    36 

Origin  of ciii,  192 

Production xcii,    77 

Puddling  by xciii,  301 

Rectification  of.     Edward  PaiTish xci,  117 

Resolutions  upon  Dangers,  etc.,  in  the  domesticUses  of xcvi,    16 

Solidification  of cvi,  427 

To  clean  Vessels  of xcii,  372 

Peti'ozene  and  its  Products.    H.  W.  C.  Tweddale cii,  204 

Phantasmascope  Stereo- Ixxx,  422 

Phantoms,  Magnetic Ixxxiv,  156 

Pharaoh's  Serpents Ixxx,  412,  427;  xcii,    83 

Pharmaceutists,  Weeding  out  ignorant xci,  225 

Phelps'  System  of  Telegraphing  by  Induction cxx,  165 


217 

% 

Phenakitiscope  and  Stoivoscope,  Combining  the ^^^^^'  3ij 

rhenul,  Ori,-;in  of  in  Annuals w  ■iVHviunn ■.;■■.■■.■. l.xxix',  331 

Pliiladelpliia  c^  Columbia  Hailroad.     W.  II.  ^^  il^on - 

New  lIoiH'  liailroad ••• •••••■ iaaam, 

Keuding  Hailroad  Co.,  Official  Report ^ot,  ^^^  _  ^^_^^  ^^^  _  ^...^  ^^^ 

Future  water  Supply  of.    H.  P.  M.  BirldnlHne,_^_  ^^.^  ^^  _  ^^...^  ^^^ 

J   p  Smith  '  cviii,  236 

Gas  Works..xxxi,  231  ;  li,  288  ;  iiii,  385  ;Y^,  229  :  Ivii,  235  ;  Ixiii,  309 

Statistics  of ;:;::;;:z;'x;-iii:  270 

gS^oJs^mthewatevSuppiyofrPuben  Raines cxi,  275 

Society  for  promoting  Agnculture o  ' T-'V    79 

water  supply  Commission.^ ....•■■• ^'    '    '  ooo 

Report  of  the (^.  --i-^ 

Recommendations  of  tlie c,  •*» 

p.vii      0 1 
Philippium,  A  new  Element ".'.'xxxv',  "72 

Phillip's  Mineralogy V'-^:"'"- iYvvi"V)Ss"."ivvvii'    92 

patent  Girder  and  tireproot  Flooring Ixxxi,  -8^  ,  ixxxn,  _J^  . 

Philosophical  Society  of  Glasgow.  ..^.. ....•• -•• .'  ..^g 

Philosophy,  natural,  Stu.ly  of.     J.  F.  ^Y.  Herschel •^•^^^.  -J^ 

Phleger's  spark  Arrester,  Keport  on :^/    ^^ 

Phoenix  Mill  Canvas,  Patent.......;^.. • ^^j^;      g 

Phonautograph,  A  simple.     E.  J.  Houston .'".'.".".'.".'.'.".'.cix,  279 

Phoneidoscope •• V'.Vt' "l-VV civ'    76 

Phonetic  Shorthand  at  the  Franklin  Institute ^-^^.V  ^^g 

Phonic  Wheel,  Api;li'-;a«ons  of- •-••••••"  -^^ ■.■.■.■.■."■..■■.■."■.■.■.■..cxiii',  459 

Phonodynamograph,  The..^W^K  Cj>r^ei^.^.^.^.^^^^.  -^^^^  ^^  ^^^^^^^^    ^^ 

Phonograph  as  an  Aid  in  Studying  foreign  Languages <^  ^^ 

Diaphragm  W r '  V^r ' ' i cv'  •'>6 

Edison's  speaking,    b.  M.  Plush jxxvii'  1^9 

Electro-magnetic - .■■■■■■\A VV. ov  -u^ 

Record  under  the  Microscope.    Persif or  Frazer,  Ji • .  xv,  348 

Phonography ••V.'"V":-r'V civ',  "16 

at  the  Franklin  Institute.^...... ^:^^- y{L'     " 

Audatvpe  for  printing     I)   S   Holman cu ,  4  J 

Early  Instruction  in.     Robert  Patterson ^  ^ ,  f^^ 

See,  also,  Shorthand cvi' 426 

Phonic  Wheel '.".'."...... c',    21 

Phonometer,  Harris' Vv'vv'i   334-''lxxvii',  189 

Phonoscope,  Electro-magnetic l-^^i'  '^''^'        ^c  ISY 

Phosgene,  Gaseous  and  liquid ivvvix'  2S0 

Phosphate  Tract,  The  southern '■  -.,:,'  074 

foreiectric  Transmission,  Use  of ^^iv,  205 

ITT*  LXllli  out 

Wir^ xcii;371 

Phosphorescence „„  426 

and  Fluorescence :—-;•■: ; i^-v     ^0 

shown  by  Photography l-v\,    5U 

Cause  of  the  Phenomenon  of --^c,  6,^ 

Fluorescence,  etc.    Faraday ••'>;  ^'  -  " 

oftheDiannmd rv'    59 

Glow-worm ^^^i-^iiidil;  36? 

Organic r • cxii  387 

Phosphorescent  Alumina ^^  215 

Lightning '  ^^'    -,^0 

organic  Bodies Z^Zli^^l^ii^icxvi;  439 

P?i?idpieofTumruoulAnimais;'Noctilucine,  tiie.  Phipson..ci,    68 

Photooraphs 'vlvl'oos 

Phosphoric  Acid  and  Magnesia,  Estimating ^''■'>  -"-^ 
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Phosphoric  Acid  Anhydrous.     R.  F.  Marchand xxx,  139 

Caldwell's  Remarks  on  Peinberton's  Method  of  volumetric 

Esthnation  of t cxvi,    52 

crystallized,  Composition  of xxxi,  213 

Determination  of j, Ixxxix,  260 

in  Soils,  Quantity  of xlviii,  233 

Influence  of  intellectual  Work  on  the  Elimination  of...cxix,  238 
Xew  Method  of  determining.    Henry  Pemberton,  Jr...cxiii,  184 

Pho.sphorized  Brass .'. cxviii,  159 

Phosphor-tin cxii,  154: 

and  Phosphor-bronze civ,    14 

Phosphorus Ixxix,  252 

Allotropic,  and  Arsenic,  Analogy  between cxvii,  224 

and  Sulphur  from  Iron  while  Puddling,  Removing xcvi,     9 

Black cxvii,  222 

by  Magnesium,  Detection  of Ixxxix,  258 

for  Matches,  Sulphide  of Ixxii,    61 

from  an  electiie  Jar,  Kindling xxvii,  201 

iron  Ores,  Removing xciii,  228 

Removing X Ixxxii,  356 

in  bituminous  and  anthracite  Coals,  Percentages  of.     C.  H. 

Roney cviii,    56 

cast  Iron.     Caron Ixxvi,  262 

Coal.    A.  S.  McCreath cvii,  389 

Iron  and  Steel cvi,    64 

New  allotropic  Modification  of.    E.  J.  Houston xcvii,  137 

Form  of Ixxxl,  121 

Process  for  the  Manufacture  of.    H.  Fleck Ixiii,    55 

procuring Iviii,  214 

red,  Absorbent  Power  of xcii,  371 

Crystallization  of Ixxxii,  413 

upon  Steel,  Effect  of xcvii,  360 

Photodj-namic  Virials  in  the  solar  System.    Pliny  E.  Chase cxv,  .349 

Photo-electricity '. cv,  272 

-engraving  on  Metals xciv,    11 

-galvanographic  Process  of  engraving, 

Ixi,^  412  :  Ixiii,  208 ;  Ixiv,  53  ;  Ixiv,  130  :  Ixv,    54 

Photogenic  Drawing xxvii,  263  ;  xxvii,  264;  xx«ii,  71  ;  xxxi,    59 

Photograph  Cuttei',  Bergner's Ixxxiii,    64 

of  invisible  Light Ixxxvi,  303 

Photographic  Action,  Theory  of.     J.  Xott xlii,    62 

Apparatus,  Mode  of  Focusing.    A.  Claudet Ivi,  201 

Discoveries.    Daugerre xxxiii,  109 

Enamels Ixvi,  407 

Engraving,  Process  for.     H.  F.  Talbot Ivi,  121 

Exposure  shortened Ixxxviii,  367 

Figures,  3Ioving.    A.  Claudet Ixxx,  347 

Glasses,  Albuminzing li,  125 

Illustrations  for  Books Ixvi,    63 

Image  of  solar  Spectrum,  Colored xlv,  3S3 

Images,  Fixation  ol^ xxxvii,  348 

on  Glass  and  Porcelain.    John  ^Yyard Ixx,    51 

Production  of  instantaneous.     H.  F.  Talbot liii,  137 

Reversion  of,  etc cxii,    72 

Successive  Transfonnations  of ex,  2-53 

Impression  with  galvanic  Light.    Silliman,  Jr.,  &  Goode..xxxv,    68 
Impressions  on  Glass,  Obtaining  positive  direct.    Martin.... liv,  395 

Landscapes  on  Paper.     John  Stewart Iv,  402 

Lens,  ZentmaA^er's  new Ixxxii,    63 

Method  callecfCalotype xxxiii,    89 

for  observing  Transit  of  Venus,  New xcviii,    83 

Novelty,  The  latest Ixxxiii,    38 

Paper, 'Mode  of  preparing  negative.    G.  Legray liv,    65 

Phenomena xl,  126 

Pictures,  Distortion  in.    J.  F.  Mascher Ix,    65 

on  Stone  for  lithographic  Printing..* lix,  257 
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Photographic  Plane-table Ixxxvii,  374 

Power,  intense,  New  Light  of xcviu,  6^^ 

Procefc,  Amphitype,  a  new.    Herschel xxxix,  136 

Carbon  printing Ixxxi,    6J 

Energiatype,  a  new.     Robt.  Hunt xxxvhi,  283 

New  xciii,  370 

""  John  Stewart Ivi,  2(3S 

Practical.    J.  W.  Osborne Ixxix,    57 

Eeniarkable xxxvii,    65 

Processes.    Herschel xxxvi,  1«7 

Proofs,  Formation  of.     Davanne  &  Girard Ixxvni,  l.s7 

registering  Thermometer xl,  411 

Rifle cvn,  421 

Silver-plates,  Permanency  of xcni,  2.31 

Photographing  the  Corona cxyi,    71 

E.C.Pickering xcn,    o4 

Dispatches  for  pneumatic  Transmission xcv,  260 

the  Interior  of  a  lead  Mine Ixxx,  426 

the  Pyramids Ixxx,  427 

natural  Colors Ixxvu,  252 

on  Copper.     Becknell Ixxxi,  344 

Glass.     Patent,  July,  1854 Ix,  198 

Projectiles  in  Flight  ..'. Ixxxu,  198 

a  Tunnel Ixxxvii,    SO 

upon  Wood  for  engraving  in  Relief Ixiv,  415 

without  a  Canfera.    J.  F.  Mascher lix,  344 

Lens Ixxxviii,  299 

Photographs,  Aerial • 9.^.  120 

by  artificial  Licht,  Instantaneous Ixxxni,    s6 

Steam,  Production  of.    G.  II.  Babcock Ixxiv,  208 

Colored cvn,  424 

Colors  in.     Muguet Ixvu,  126 

Engraved ': liX'  1^1 

Exhibiting xcvn,  231 

Immense xcvni,  .370 

in  Colors !H'  ^H 

Multiple Ixxxui,  370 

Natural  Colors  in Ixxxu,  343 

of  flying  Birds cxiv,  389 

Nebulfe cxj,    68 

Noberts'  Bands Ixxxvui,  299 

the  great  Comet cxvi,  233 

Views  incident  to  War  of  Rebellion Ixxu,  284 

on  factitious  Ivory.    J.  E.  3Iavall Ixui,  1,^9 

Faience ". .'. c-xiv,  141 

Glass  in  enamel  Colors.     F.  Joubert Ixxn,  173;  Ixxn,  264 

Production  of.     J.  Pucher Iv,    63 

Paper  in  their  natural  Colors Ixxxi,  413 

Mode  of  preserving.    Gaudinet Ixvi,  358 

Phosphorescent f^viii,  350 

produced  by  the  Zentmayer  Lens Ixxxyi,  153 

Several  instantaneous Ixxxii,  .353 

Photo"-raphy         xxviii,  71;  xxxi,  59;  xxxiv,i417 

"     •  John  Herschel xxxy,  141 

Application  of  the  Microscope  to.    W.  T.  Kingsley Ivi,  188 

at  Nio-ht      Ixxx,  426;  Ixxxvii,  230 

Balloon ("^viii,  240 

Calotvpe  Process  of.     Cundell xxxvni,    43 

Celestial c^\!!.  151 

Chromo- Ixyiii,  139 

Collodion  Process  in.     F.  S.  Archer Ini,  20o 

Composite.     W.  Curtis  Taylor cxx,  74,  299 

Da<Tuerre's xxvii,  263;  xxvni,  286 

Fixation  of  Colors -Iv,  141 

Gutta-perclia  in li}}>  206 

Improvements  in.    W.  H.  Hewett •■xli,  137 
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Photography,  Improvements  in.    Eob't  Hunt lii,  196 

in  Colors.    W.  Grune .„ Ixxxix,  i;34 

Invention  of • xxviii,  208 

Isoehromatic.    Fred  E.  Ives cxix,  367  ;  cxx,    31 

Majiic Ixxxi,  414 

Micro-. Ixxxii,  2^1 

Microscopical xciv,  3<i3 

Modification  of  dr^■  collodion  Process  in Ixiii,  21i» 

New  Action  of  Light.    De  Saint  Victor Ixv,  .S.>; 

Developer  in.    W.  De  W.  Abuey ex,  i:'.'.i 

Discovery  in .'. Iviii,  4<)7 

Note  on.    J.  F.'W.  Herschel xxviii,  112 

on  Glass liii,  12o 

Iron Ixvi,  .395 

Paper  xlix,  135 

Process  for.    Bousigues li.  134 

Stone Ivi,  282 

Wood Ivi,  407 

Paper  Xegatives  in  diy-plate.     L.  Waruerke c,    67 

Production  of  Engravings  hx Ixviii,  141 

Kecent  Advances  in  negative  and  positive.    John  Carbutt..cxi,  463 

Reproducing  Plans  and  Drawings  by.    D.  Townseud cvii,  111 

Solar \ cv.  280 

Stellar cxv^  348 

Theoretical  and  practical xlvi,    61 

Theory  of.     H.  Yogel '. Ixxvii,  122;  Ixxvii,  182 

to  botanical  Purposes,  Application  of.    G.  Bird xxviii,  202 

wood  Engraving,  Application  of.    Pi.  Hunt .-.Ixvii,  356 

under  Water '. Ixii,  127 

without  Aid  of  Light Ixxxi,  349 

Photo-lithographic  Process  with  Caoutchouc xcii,  2.32 

Photo-lithography Ixxvi,  320:  Ixxxii,  340 

Practical Ixxxiii,  147 

Photometer.    W.  Ritchie xii,    68 

Athermauous cxii,  466 

Xew xcv,  371 :  xcvii,  196 

Universal.    C.  Schafhaeuti xxxiv,    28 

Photometric  Process,  A li,  203 

Unit,  A  new xcii,  368 

Photometrj-  by  Electricity- c,  273 

ill  rail  Making xci,  363 

Marine xcv,    80 

New  L^nit  of  Light  for civ,  226 

Photo-micrographj-,  Magnesium  and  electric  Lights  applied  to Ixxxix,  267 

Oxy-calcium  Light  applied  to xc,  302 

Photo-plates,  The  Woodbury-type ex,  270 

Pliotonhone '. r-v,  :?S'', 

A.  G.  Bell ex,  2.:;7 

Application  to  solar  Explosions cxi,  226 

Photophore,  Electric cxvii.  462 

Photo-sculpture Ixxii,  53;  Ixxxiii,  2.32 

Photosphere,  Network  of  the cix,  208 

Photo-tracings,  The  latest  Methods  for  producing,  etc cxi,  221 

-zincography Jxxii,  199:  Ixxiiii,  45;  cxvi,  1.54 

Heuiy  James ....Ixx,    53 

Phylloxera  ts.  Yeast .'. cix,  418 

Physical  Astronomy,  Methods  in cxviii,  237 

Phenomenon,   Curious cxii,  2.37 

Physics,  Alleged  Error  in  Arnott's xix,  20:  xix,  .369 

Apparatus  for  Experiments  in.     A.  M.  Mayer Ixxxiv,  343 

Arnott's  Elements  of ". \ii,  215 

Celestial cxv,  469 

Chemical civ,  298 

Lecture-notes  on.    A.  M.  Maver, 
Ixxxiv,   321 :   Ixxxv,  35 :   Ixxxv,  113 :   Ixxxv,  183 :  Ixxxv,  249 : 
Ixxxv,  328:   Ixxxv,  400:  Ixxxvi,  45;  Ixxxvi,  109;  Ixxxvi,  177: 
Ixxxvi,  253;  Ixxxvi,  33G Ixxxvi,  400 
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,      .         .  ,,      -en,.,,      w  -R  Tivlnv  ci,  405;  cii,  61 ;  cii,  284 

rhysics  of  the  Ether.     W.b.  iajioi .  ..cii,278 

Phvsiolo-ical  Moveiftonts,  Microscopic  Inscniition  ot ■•■•cxv,  -^"^ 

Phvllotaxv,  Eh'imMitiuy.    riiny  Earle  Chase ^ t-^i^^'  ^^ 

Piano  Forte,  lU marks  upon  Sakmeister's  improyecl... ■•••";J.  .^«g 

Kepcrt  on  llickett's  Improvements  ni  the -xxxix,  _bb 

WiS^^Sngtirof  Tone  of  :''t:  Pl'l^inp^^^ 

^^^?2!T400%i,.10;   x,159;   xi,  32  ;   xi,  37  ;   -,  199  ;  xii,  2.,  ^^_  ^^^ 

xiii,  180;  xiii,  208 -^'V'': v'  i7^. 

Manufacture  of  Wire  fol^     -P«^t^*^--^--""r-V-v;"-;ooV h'    is 

Organs,  etc..  Improving  Tone  of.     P<'t'^nt  '^y,  1824 ;..    ,    18 

Ornamenting  the  Keys  of.     Poter.t,  June,  l'^" p"V—"--^'^'  J°^ 

Eemarks  on  Sakmeister's  Defence  of  his.    T.  P.  Jones ^x,  o5J 

Improvement,  Wolff's ^'^jjl'  ggg 

Repeating... ■''.'.. .'.iii!  139 

Pianos,  Cast  metal.... ■-xy- xliv,  .396 

Report  on  bchomacker  <te  Co  s ^j^'    ^^ 

Picaulf  s  Mode  of  making  Pvazors -^z^'    -^ 

Pictet's  Calorific  Syntheses ^^j'  224 

ice  Machine ^^c'  301 

Picric  Acid  and  Ozone xv'  127 

Picture  Frames,  Cleansing  gilt ••.•■•• \-'-'  042 

Machine  fur  preparing  Oval ^Y''  135 

Printing,  Hancock's  colored •■■■■■ .:.'    i,^ 

Pictnres,MirrorBackgronndsto     P«|m,^ov.,1831 ix  "  y    ',  fes 

Restoring  oil.     Patent,  Oct.,  186.^ ivxii     14 

Pier  atSouthport  in  England.    II.  Hooper ^■^;    • 

Cylinders,  Fracture"of  cast-iron  Bridge.    Trautwme ^-.xcv  30. 

S'^Sl^id^ea:tSaita^;Eng:;Ce^rai:--R:P."Sr^^^^  T3 

Screw-pile.    W.  H.  Emory i^xxxvi!  152 

Southport • xix'    24 

Pierpont's  Fireplace^Report  on Vxxxiv',  158 

^  ""    '  ■"'  ^00 

33 

of"SarcletHarb(rr,  Rebuilding....... ••••;••■■.••••• i"V,"-^V;V""^vxxvi' ^48 

for  St  Louis  Brido-e,  PiT)posed  Mode  of  sinking.     J .  B.  Eacl&....ixxx\  1,  -4s 
Pi.  i4A  and  SteelTDeb.rmination  of  Silicon  and  Titanium  lu.    Thomas^.     ^^ 

Si.  Drown  and  Porter  W.  Slnmer...^..^....._ Ixxxvii'  197 

Pi-ment,  Analysis  of  a  new.    Chas.  P.  Williams Ixxxvu,  iJ| 

PiUrow's  water  waste  Preventer -^^  '  333 

Pile  and  Moorings,  Screw.    A.  Mitchell Ixxxix     11 

-driver,  Gunpowder^..^.^....^.^..........^..-.-^ 

Hammer  and cv' ^75 

Xew  System  of iV.V-vviii"'V'"piv'  '>74 

Shaw's  gunpowder...  ...  ....^.... 1^^^'"''  "'^J^V  "si 

S.  R.Probasco. x^-^!'    ?;^ 

Thos.  Shaw • ^^.Y?' ;;i;^ 

Ixxxviii,  289 

-drivers •• Ixxxii  "^30 

Driving.    Chas.  H.  Haswell. ,'233 

Nasmyth's  steam  Hammer  for ••->''  -^ 

Theory  of.    Scott  &  Robertson ••••;^^'    j^ 

Foundation.    W.  J.  McAlpine ;j^^^;|  [qI 

Foundations xxxviii'      1 

Screw.    W.  H.  Emory .■.■.■."■."■.'ixxviii',  300 

Piles  and  Piers,  Metallic......^ r"Wifiipr« ..xcviii,  228 

as  Foundations,  Use  of  Screw.    G.  H.  Ellers -'^^^•^.'    ^^ 

Blowing  out  broken •: ixxxviii'  312 

Castine  Cylinders  for  pneumatic...... '•^■^■^1..'  .00 

Coffer'Dams,  etc..  Air-lock  for  sinking............ --^  ^^ 

for  railroad  Superstructures.    J.  C.  Trautwme .....^  Wnvd"      x?v  4"'3 

water  Main  across  Providence  River,  Screw-.    C.  D.  Waul xc% ,  i-ci 
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Pierpont's  Fireplace,  Report  on Ixxxiv' 158 

Piers  and  Docks  in  :N^ew  lork Ixxviii  ,300 

?^S&d  bSCs  m  aiiuviai  D(;i:.^i^;  iron:::::::::::::^  233 
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Piles,  Xovel  Modeof  di-iving Ixxxvi,  152 

Rapid  Worlv  witli  pueumatic Ixxxvii,  367 

Safe  Load  for  Foundation.    J.  Sanders lii,  304 

Sinking  screw Ixxxix,    14 

Supporting  Power  of Ixxxiii,  181 

W.  J.  McAlpine Ixxxv,  98;  Ixxxv,  170 

with  wooden  Stems,  Driving  Screw- Ixv,    26 

Pill-boxes,  Improved xv,  415 

Pillar  of  irregular  Shape,  Strength  of  a.    T.  M.  Cleeman ci,  221 

Pillars  of  cast  Iron  and  other  Materials,  Strength  of.     Hodgkinson xxx,  341 

Strength  of.    E.  Hodgkinson Ixiv,  377 

Steel  for Ixxxii,    89 

Strength  of  cast-iron ' Ixxvi,    67 

and  wrought -iron.    Wm.  Bryson, 
Ixxi,  304:  Ixxi,  393 ;  Ixxii,  42:  Ixxii,  98 ;  Ixxii, 

1.S4 Ixxii,  244 

-iron  and  Timber.    TTm.  Bryson, 
Ixxii,  325 :    Ixxii,   398 ;    Ixxiii,    37 ;    Ixxiii,   115 ; 
Ixxiii,  183';  Ixxxiii,  265;  Ixxiv,  42;   Ixxiv,  121; 
Ixxiv,    337 ;     Ixxv,    ISO :     Ixxviii,    345 ;     Ixxx, 

179 Ixxxi,  312 

Long.    B.  B.  Stoney Ixxv,  170 

Wrought-iron Ixxxiv,  228 

Pin-heading xix,  294 

-making xx\i,  359;  Ixxxxiii,    80 

Pincers  and  Tongs,  Parallel cvii,  203 

Pine  Apple  Plant  and  Fibre  », '. xxiv,  345 

Experiments  on  the  Strenglh  of  yellow.    II.  H.  Thurston ex,  157 

Tree,  Useful  Products  from .' Ixxxiii,  231 

Wool ' Ixxxii,  415 

Pinkham's  electric  Cut-out  for  open-circuit  Batteries cx\i,  476 

Pinkus's  improved  illuminating  Gas v,  205 

Pins  and  Eves  in  Machinery,  etc Ixxxiii,  107 

Journals,  Crank.'  W.  D.  Marks cv,  233 

for  suspension-bridge  Chains,  Size  of  Link-.    Chas.  Fox Ixxx,      8 

Improvement  in  the  Manufacture  of xliii,  206 

Machine  for  making xiv,  414 

Manufacture  of.    Dr.  Birkbeck ix,  253 

Pinv.s  sylvestris,  Xew  Uses  of  the  Leaf  of  the liv,  412 

Pipe  Coatings,  Efficiency  of  several  Kinds  of  Steam-.    B.  F.  Isherwbod-.xcix,  187 

Connections,  Fenton's  locomotive  Feed- Ixvi,    84 

for  Locomotives,  Feed-.    Alex.  Allan Ixxv,    94 

Copper  Coating  for  iron xcv,    42 

-couphng,  A.  C.  Jones'  self-acting. Ixvii,  405 

Infringement  of  Patent  held  by  Tatham  for  lead Iv,  228;  Iv,  305 

Joint,  Steam- .'. xciii,     6 

Locomotive  steam-engine  Smoke-.    E.  A.  Lester xv,  221 

Machinery,  Decision  in  the  case  of  Tatham's  lead xliv,  188 

Tatham  &  Brothers'  improved  Manufacture  of  lead  and  other  soft 

metal xxxiii,    66 

Tin-lined  lead Lxxxiv,  154 

Welded  iron.    Patent,  March,  1842 xxxiv,  398 

Pipes  and  angular  Bottoms  to  Drains,  Angular.    C.  Thost  Ixx,  145 

brick  Sewers,  Substitute  for  iron Ixiii,  200 

Orifices,  Flow  of  Water  through.    J.  Leslie lix,  335 

as  Sprinklers,  Perforated.    J.  P.  Frizell cvi,    84 

Bituminized  paper Ixx,  202  ;  Ixxix,  210 

Block-tin  Water- Ixxxiii,  377 

Boilers,  etc..  Proper  Consti-uction  of  iron lii,  367 

Casting  cylindrical.    D.  Y.  Stewart xlv,    63 

Cements  for  iron  Water- x,  216 

Con-osion  of  iron  Water- Ixxxix,  226 

Daft's  Improvements  in  cast-iron Ixiv,  285 

Discharge  of  Water  through  open.    E.  H.  Gill xxvii,    24 

Explosion  of  copper  Gas- Ixxv,    96 

Fire  clay  Moulds  for  casting Ixiv,  106 
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Pipes,Flexible  ^Nraiidril  for  bending  metal c,  228 

Flow  of  Gastluouiih lix,  42  ;  lix,  121 

for  street  Use,  Prices  of  cast-iron Hi,    (51 

Water  and  Beer,  Lead Ixi,  412 

etc.,  Improved.     Patent,  Jan.,  182.j ii,  15G 

Formulpe  for  Movement  of  Air  in.    Morin Ixxiv,     1 

Gas.     Patent i,  152 

Interior  Coating  for  cast-iron xxiii,  30o 

Leakage  of  gas. Iviii,  40.5 

Leakages  in  Water-.    Jos.  Whitney xcvi,  104 

Machinery  for  casting.    Patent,  April,  1801 xii,  136 

]\Iannfacture  and  Use  of  terra  cotta  drain  and  sewer.    Haupt civ,  138 

of  cast  iron.     Ed.  Brandt Ixxi,  325  ;  Ixxi,  383 

Mannfacturing  Water-.    Prffc/i?,  Ang.,  1825 ii,    12 

Mode  of  mannfacturing  Gas-.     Pataat i,  153 

Motion  of  Water  in.    De  Voisins 1,  1 ;  1,    'i'3 

through.    H.  Hennessy lix,  191 

New  Jointing  for  Gas-,  Water-  and  Steam- lix,  409 

Obstruction  of  cast-iron  Water-.    Payen xx,    54 

of  Earthenware,  etc.    Patent,  March,  1848 xlvii,  186 

fire  Engines,  Discharge ; Ixxvi,  135 

Proportions  of  cast-iron  flange  Steam- or  Water-.    K.  Briggs Ixxix,  276 

Keport  on  Tatham  &  Brothers' lead xxxiii,    49 

Resistance  opposed  to  Water  in xi,  143 

Pule  for  finding  Thickness  of  cast-iron  Water-.    J.  C.  Trautwine...liii,    51 

Screw-joint  for  Water- xxxvii,  200 

Strength  of  cast-iron  Water- Ixxx,  135 

glass.    C.  T.  Coathnpe xlviii,  160 

Tinned  lead Ixix,    67 

A^elocity  of  Water  through xxxiv,  282 

Water ^. lii,  282;  lix,  210 

with  a  tin  Lining,  Lead Ixxxviii,  372 

Pirsson's  Condenser... r. xlix,  418 

Pisa Ixxxiv,  196 

Piston,  Carlsund's  old  steam.    J.  W.  Nystrom Ixxvi,    47 

Improved  wrouuht-iron.    J.  E.  SicConnell Ix,    58 

Heaton's  improved  metallic xviii,  215 

Kennedy's  spring cvi,  132 

New  adjustable.. cxiii,  463 

of  steam  Engine,  Velocity  of  xxxvii,  204 

on  Steam  in  Engines,  Effect  of  rapid  Motion  of.    Paltrineri xliv,  401 

-packing,  India-rubber '. cv,    65 

Flings,  Construction  of.    Jas.  Eamsbottom Ixii,  227 

Spiral-coil.     David  Joy Ixii,  3-30 

Eods  and  Axles,  Manufacture  of Ix,  418 

Shafts,  Formulaj  for  size  of.    D.  M.  Greene Ixxvii,    56 

Self-adjusting .n Ixxx,    84 

Speed  on  frictional  and  air  Resistances  on  an  unloaded  stationary 

Engine  and  Shafting,  Influence  of.    B.  F.  Isherwood cix,  361 

Speeds,  Table  of,  of  marine  Engines.    J.  M.  Whitham cxvi,     6 

Steam-engine.     Patent,  Sept.,  1838 xxviii,  169 

Pistons,  Improvements  in Ixvi,    .so 

Mode  of  lubricating  steam.    Patent,  Nov.,  1833 xvii,  329 

Registering  YelTicity  of xlv,    67 

\\\){)W  their  Rods,  Mode  of  securing lix,  140 

Pitch  Compass  for  screw  propeller  Blades Ix,  400 

or  a.sphaltum  Lake  of  Trinidad.    J.  E.  Alexander xv,  337 

"Pitchers"  and  Half-sovereigns ci,  245 

Pittsburgh's  large  steam  Pump cvii,  202 

Plague,  Origin  of  the  Euyptian xlv,  386 

Plait,  Growth  and  Preparation  of  Tuscany  Straw  for iv,    87 

Plaiting,  Tuscany  Straw  for ii,  110 

Planchet  cutting  Machine xxiii,     1 

Plane,  A  core-box Ixxxiv,     6 

for  hard  Wood,  etc vi,  117 

.Report  on  D.  L.  Smith's  revolving  timber xii,  161 
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Planer  Bar,  Shaw's xcvi,  289 

Planers,  metal,  Bilgram's  Improvement  in  Gearing  for cxv,  476 

Planet,  Another  new.    J.  South xliv,  133 

between  Mercury  and  the  Sun xcv,  299;  xc^i,    11 

Discovery  of  a  new Ixxxiv,  22i 

Intra-mercurial.    P.  E.Chase evi,  2S6 

Second  intra-raercurial.    P.  E.  Chase cvi,'  -353 

Supposed  Discovery  of  a  new  small xxii,    02 

Third  intra-mercurial.    P.  E.  Chase cvii,  210 

Trans-Neptunian cxviii,  310 

Von  Oppolzer's cvii,  277 

Yulcan cvi,  281 

Discoveiy  of  the cvi,  204 

Planetary  Arran,Q;einent ex,  215 

Mechanics.    P.  E.Chase civ,  281 

Orbits,  Variability  of  major  Axes  of cv,    68 

Planets  and  sun  Spots .'.. cxiii,  230 

Jupiter  and  Saturn.     Jas.  Xasmyth Iv,  396 

Periods  of  Rotation  of  primarj^    Daniel  Kirkwood xlviii,  324 

Planimeters,  Polar.    C.  Herschell xcvii,  262;  xcvii,  304 

Planing  Machine xxx,  343 

Patent,  April,  1832 xiv,  250 

Decision  in  the  Case  of  Woodworth's xlviii,  208 

Infringement  of  TVoodsworth's  Patent liv,    23 

Wood- xvii,  150 

Machines,  Wood-.     J.  Richards xc,  305:  xc,  388;  xciii,  265 

of  Metals xcviii,  371 

slotting  and  shaping  Machine,  Sellers  large ciii,  295 

Planisphere,  movable,  Report  on  Whitall's ." Ixi,  420 

Planks,  etc.,  To  check  the  warping  of Ixxii,  393 

Planotype xciii,    80 

Plans  and  Sections  of  Buildings,  Grounds,  etc xxvi,  422 

Plante  and  Faure  Accumulators,  Chemistry  of.    Gladstone  and  Tribe, 

cxiv,  219  ;  cxvi,    49 

Plants,  Action  of  Salts  on  living.    Vogel xxxiv,  284 

Anesthesia  of .". civ,  lOl 

by  electric  Light,  Growing  of Ixxiii,    29 

Distillation  of  aromatic.     De  Vaux iii,  225 

Electricity  in.     Edwin  Smith Ixxxix,    69 

of xl,  131 

Electrization  of cvii,  206 

Existence  of  Sulphurin xxxiv,  281 

from  Frost,  Protection  of Ixvi,  396 

Functions  of  Leaves  of ixxix,  408 

Hastening  the  Flowering  of  bulbous xxii,  357 

in  Brine,  Preservation  of xxi,  366 

Influence  of  electric  Light  upon cxiii,  308 

Insects,  etc.,  Destroying  noxious.     Potent,  June,  1831 xii,  349 

Nitrogen  of civ,  368 

Number  of  useful Ixxxi,  110 

of  Nitrogen  from  Atmosphere,  Acquisition  by.    Boussingault...xxix,  282 

Selection  of  earthy  Matter  by xviii,  140 

etc..  Method  of  reviving vi,    45 

Plaster  and  Stone  rendered  Water-tight .' ii,  276 

as  a  Manure,  Action  of xv,  123 

Casts,  Preservation  of.    John  Bell c,    15 

Figures,  Bronzing.    T.  P.Jones ii,  1.54 

of  Paris Ixxxiii,  373 

Castings,  Elastic  Moulds  of  Glue  for iii,  .391 

combining  with  Pitch Ixxxi,  285 

Copperplate  Impressions  on v,  207 

Improved  Mode  of  making x,  262 

Working  of Ixxxviii,  368 

etc.,   Water-proof,  Heating  Apparatus  used  In  rendering.    T.  J. 

Jones  J ii,  376 

Plasters,  or  Stuccos,  for  retaining  Water.    M.  Hassenfratz iii,  305 
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Plastic  Flow civ,  228 

Material  lor  forming  Objects Iv,  206 

Plate  Glass.    See  Gldxx. 

Plated  Ware.    Patent,  March,  1836 xxviii,  183 

Platina,  Black,  Mode  of  preparing.    Doberciner xxv,    64 

Plating  Chinaware,  Process  for hi,  l;!7 

Cobalt cvi,  201 

Copper  with  Platinimi.     Fatent x,  176 

Iron Ixxxvi,  273 

with  Coptier.    Patent,  Feb.,  1825 '. iii,    26 

Metals,  etc.    Faient,  Feb.,  is-ll xxxii,  213 

Platinum cvi,  348 

Silver cxi,    67 

with  Gold,  Silver  and  Platinum Ixiii,  265 

Platinum Ixxxii,    69 

Alloys  of.    Thos.  Cooper iii,  198 

and  Gold,  Coating  Metals  with.     Patent,  Feb.,  1837 xxxii,  40s 

its  associated  Metals Ixx,    21 

Chemical  Action  of Ixxxi,  137 

spontry Ixxxi,  .322 

Cleaning ." Ixxi,  390;  Ixxiv,  180 

Crucibles,  Preservation  of Ixxi,  196 

Dark  Precipitate  of.     Liebig x,  269 

Extraction  of  Metals  from  the  Ore  of !x,  412 

from  Fusion,  Crystallization  of.    J.  W.  Mallet Ixii,  139 

Fusion  of xxviii,  352,  Ixx,  123;  xcv,  157 

Group,  Uralium,  a  new  Metal  of  the cix,    63 

in  Aqua  Begia,  Dissolving Ixxii,  414 

in  Oregon Ixxxv,  301 

in  the  Sands  of  the  Rhine xxxviii,    72 

sulphuric  acid  Manufactories,  Waste  of Ixxxii,  411 

Manufacture  of xcii,  218  ;  xciii,     9 

Pelouze xxiv,    53 

Metals,  Separation  of  the.    Bunsen Ixxxviii,  393 

Mines,  Russian xix,  293 

Mirrors Ixxx,  273 

Mode  of  covering  Copper  and  Brass  with xxxvi,  357 

treatmg  the  Ore  of xlv,  388 

on  Glass,  Porcelain,  etc..  Coating  of Ixxxix,  360 

Plating " cvi,  348 

Points,  Substitutes  for xxi,  427 

Purificatiou  of.    E.  Sonstadt Ixxxi,  416 

Recovery  of civ,    67 

rendered  Malleable.    M.  J.  Eichfeld vi,  249 

W.  H.  Wollaston viii,  226 

Specific  Heat  of,  and  its  Use  in  the  Pyrometer.    J.  C.  Hoadley.cxiv,    91 
Spouge,  Reactions  determined  by.  'F.  Kuhlmann..xxix,  135 ;  xxix,  325 

upon'Ziuc,  Black.  Ixxxix,  352 

-water  Pyrometer,  The    J.  C.  Hoadley cxiv,  169,  252 

Wire  for  musical  Instruments xxix,  359 

Platometer,  or  automatic  surface  Calculator,  Sang's liii,  239 

Pletliysmograph  civ,  374 

Pliocene  Man cv,  132 

Plow,  Improved.     Patent,  Feb.,  1835 vi,  205,  xv,  244;  xx,  177 

Report  on  Fawke's  steam Ixviii,  215 

Self-sharpening.    Pate/if,  Jan.,  1832 xiv,    44 

Steam lxxx\iii,    31 

Snow-,  Union  Pacific  Railroad xcv,     7 

Plowing  by  Steam xxii,  357 

etc.,  Woodruff 's  steam  Motor  for ex,    69 

Plows  Cast-iron.     Patent,  Aug.,  183^ xxviii,    98 

Mould  Board  for.    Patent,  Oct.,  1839 xxix,  113 

Steam Ixxxii,  350 

Plumb-line  Deflection,  Remarkable Ixxix,    25 

-lines  and  Levels,  Phenomenal  Deviations  of Ixxxviii,  187 

Plumbago,  Artificial Ixxiii,  278 

IS 


226 

Plumbago  as  a  Lubricant Ixxxviii,  316 

Conversion  of  cast  Iron  into vii,    76 

Disintegrated Ixxv,  128 

for  Oil  in  Chronometers,  Substitution  of.    L.  Herbert ix,    86 

Quen"  respecting  Mexican x,  288 

Plush  battery  Cell cvii,    63 

Pneumatic  t)espatch civ,    12 

in  London *. Ixxxiv,    73 

Editorial  on Ixxxiii,  217 

Tube : xci,  294 

Tunnel,  The  London Ixxxi,    67 

Machines  at  international  Exhibition  of  1862 Ixxvi,  409 

Railroad,  Broadway Ixxxix,  82;  xc,  367 

C.  H.  Haswell Ixxxix,  290 

Telegraphs  for  long  Distances.     Crespin c,  280  ;  c,  401 

Transmission,  Micro-photographing  Despatches  for xcv,  260 

Tubes xcix,  498 

Communicating  Power  through.. xiii,  146 

for  mail  Matter,  etc Ixxvi,  19;  Ixxvi,  22  ;  Ixxvii,    50 

passenger  Traffic Ixxviii,  271;  Ixxviii,  343 

Transporting  Mails,  etc.,  Eeport  on  Spicer's xiii,  220 

Pocket  Camera,  Xovel cxiv,  139 

Poggendorf's  Annals,  for  1840,  Extracts  from.    J.  C.  Booth xxix,  391 

Poison,  Carbonic  Oxide  as  a.    H.  Letheby Ixxiv,    49 

Efficacy  of  Ammonia  in  Counteracting.    A.  Church vii,  363 

from  wajm-water  Pipes,  Lead Ixxxix,  215 

in  paper  Hangings.    G.  Pliillips « Ixvi,  397 

Poisoning  by  the  Acid  of  goose  Grease xiii,  284 

aniline  Dyeing xc,  302 

Arsenic,  XJse  of  Marsh's  Method  to  detect xx\-ii,  344 

Metals  xl,  419 

Paint Ixi,  194 

Lead Ixxx,  278 

Mode  of  distinguishing  Aisenic  from  Antimony  in.    J.  Marsh, 

xxix,  260 

Water  by  lead  Pipes Ixxviii,  180 

Poisons,  Animal Ixxxiv,  329 

on  the  Hedgehog,  Xon-efEect  of xxi,  287 

Polar  Sea,  Open.    T.  W.  Bakewell Ixi,  257 

Polariscope,  Laurent's  Saccharometer,  or.    Moigno ciii,    37 

Polaritj'  of  Diamagnetic  Bodies Ixi,    59 

Polarization  and  Grystalization  in  decomposed  Glass.    D.  Brewster Ixxii,  .306 

Magnetic  Influence  on  atmospheric cix,  121 

of  the  Corona.    E.  C.Pickering xci,    58 

Light.     Biot ". xx-^iii,  48;  xlv,  435 

by  cloudy  Matter.    John  Tyndall lxxx%iii,    34 

living  Animals.     J.  F.  Goddard, xxviii,  274 

Elliptical xl,  355 

Rotation  of  the  Plane  of cxii,  471 

Spiral ex,  415 

Polarized  Liglit,  Examinations  of  Sugar  with .^. cxvii,    71 

Polarizer  as  improved  by  Hempel *. Ixxxvi,  159 

Polarizing  Ej^e-piece  for  Telescopes xci,  115 

Pole,  Xorth,  Expedition xcii,  114 

Polish  for  Wood,  German viii,  310 

Polisher  for  Lathes,  Felt.     T.  Gill iv,    47 

Polishing  Agent,  A  new xcvi,     9 

burnishing  or  finishing  Brass ii,  284 

Metals '^, -. X,  265 

Powder xv,  404;  xvii,  215 

Wood,  Ivory,  Horn,  etc.    T.  P.  Jones ii,  234 

Pollution  of  the  Schujikill  Kiver,  on  the,  Eeport  of  Franklin  Institute  Com- 
mittee  cxiv,  135 

Pompeian  Surgery ; cxiv,  314 

"  PoljT)hemus, "  The  torpedo  Ram .cviii,  201 

Polytechnic  and  scientific  College  in  Philadelphia,  Proposed i,  189 
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Polj-technic  Institution,  London,  Falling  of  stone  Stairs  at Ixix,    20 

Society  of  Frankfort vii,  220 

Pomroy's  Process  tor  coating  Iron  witli  Copper Iv,  213 

Pomiieii,  Bread  found  at Ixxiv,  409 

Excavations  at.    T.  C.  Piamage vi,  193 

Pontoon  Equipage.    Patent,  June,  1840 xxxii,  139 

Ponts-et-Chaussees,  Corps  Imperial  des.    G.  R.  Burnell Ixxviii,  3;  Ixxviii,    73 

Pop  Valves.    See  Valves. 

"Popoffkas" ci,  148 

Poppa's  Hi-story  of  watcli-and  clock  Making v,  151,  245,  294 

Population,  Commerce,  etc.,  of  the  United  States,  from  1790  to  1847 xlv,  350 

of  the  Earth lx\iii,  198 

Statistics  of.    J.  C.  Hoadley xcii,  304 

Populin,  Artificial xc,  299 

Porcelain,  American.    Thos.  Tucker Iv,    43 

Clay,  Magnetic  Purification  of cxiv,  315 

Analysis  of  hot-cast.     C.  P.  Williams Ixxxvii,  252 

and  Earthenware.    Parke iv,  73;  iv,  145;  iv,  220;  iv,  300;  iv,  374 

Enamel  Portrait  on xxxix,  416 

Glass,  etc.,  Enamel  Colors  for.    A.  Brogniart v,    80 

making.  Art  of xxxviii,    58 

Manufacture  at  Jersey  Cit}^ .ii,  242 

Pink  Color  employed  in  English xxii,  414 

Purple,  Analysis  of  a  Substance  for  Coloring xxv,  342 

Substances  einploj'ed  bv  Chinese  in, 

Iv,  234;  Iv,  407;  Ivi.  34;  Ivi,  127;  Ivi,  195 

Pork  Establishment  of  Mexico., xxii,  411 

Porosity  of  Cotton.    J.  C.  Trautwine  xxviii,      5 

Porous  Bricks cxiii,    57 

Porphry  from  iron  Slags,  Artificial Ixxxix,  197 

Port,  Commonly  received  Error  as  to  Time  of  opening  steam c,  289 

Portland  &  Rutland  Railroad Ixxxvi,    53 

Porter  and  ale  Preserver iii,  137 

&  Co's  patent  Anchors xxxiv,    66 

Portrait  on  Porcelain,  Enamel ^ xxxix,  416 

Ports  of  steam  Cylinders,  Steam  and  exhaust.    D.  M.  Greene Ixxxi,  223 

Post,  Mode  of  Framing  a  double-battered.    A.  P.  Boiler Ixxxiii,  132 

-office  Regulations  in  England xxxi   60 

Revenue  of  England xxv,  359 

Postage  Stamps  (see  Stamps) ciii,  369 

Postal  Cards  in  the  different  Countries  of  Europe xcviii,     6 

Items ■. cvi,  428 

Posts  to  Flexure,  Resistance  of.    H.  Haupt xlviii,    21 

Potability  of  Schuylkill  Water,  Investigation  of.    Albert  R.  Leeds cxvi,    26 

Potash  Alum,  Feldspar  as  a  Source  of.    John  Spiller cxiv,  122 

from  Feldspar,  Manufacture  of.     Henry  Pembertou,  Jr..cxiv,  304 

Composition  of  plate  Sulphate  of «  Ix,  411 

Detection  of  Adulteration  in  Chromate  of ix,  215 

from  certain  Minerals,  Extraction  of xii,    70 

Feldspar Ixxx,  356 

etc..  Mode  of  obtaining  Carbonate  of.    E.  Meyer..lxv,  269 

Leaching  Ashes  for.    Patent,  June,  1837 xxv,  182 

Manufacture  of  Chlorate  of ...xxix,  357 

Manufacturing.     Patent,  Aug.,  1835 xxi,  272 

Mode  of  making  Bichromate  of.    Jacquelain xliv,  400 

prepanng  Bicarbonate., xxv,  408;  xxvi,  104 

New  Source  of xciv,    45 

New  L^se  of  the  Chromate  of.    K.  Sehouch viii,  350 

Production  of cii,    59 

Salts  in  Soot  from  blast  Furnace liii,  392 

Test  for  Soda,  Meta-antimouiate  of xlvi,  406 

Potassa  and  Soda,  Separation  of xciii,  373;  xciv,    12 

as  a  blow-pipe  Test,  Chlorate  of .' Ixxxviii,  371 

Powder  of  Chlorate  of xc,  272 

Potassium  and  Iron,  Double  Sulphide  of Ixxxix,  304 

Sodium,  Preparation  of .    Werner xxix,  328 


Potassium,  Calcination  of  tlie  Clilorate  of xxxiv,  41^ 

Carburet  of.     Edmund  Davy xxiii,  216 

for  removing  rust  Spots  in  Linen,  Use  of  Ferro-cyauide  of...lxiv,  208 

in  soldering  Metals,  Application  of  Cyanide  of Ixxii,  333 

Lecture  Experiment  vfith .' xcvii,  266 

Xew  Mode  of  obtaining xciii,  231 

Process  for  preparing  FeiTO-cyanide  of  Brunnquell Ixiii,  140 

Sensitiveness  to  Light  of  FeiTO-cyauide xci,  228 

Potato,  Disease  of xli,    70' 

Fecula,  or  Flour,  from.     G.  G.  Ban-ell , v,    52 

Potatoes,  Machine  for  washing xxv,  199 

Treatment  of  frosted ex.  111 

Whole,  Planting xiv,  142 

Poteline '. cxi,  382 

Potteries,  The  Staffordshii-e xliii,  56;  xliii,  116 

Potterj',  Lectures  on.    A.  Aikins xv,  131 ;  xv,  200;  xv,  260;  xv,  339 

Secrets  in xvi,  59;  xvi,  128 

Potts' Pumps  for  steam  Engines,  Report  on xxii.  111 

Powder,  Compensating.    A.  L.  Totteu, civ,  54;  civ,    89 

Detonating.    Josliua  Shaw x,  108 

Improved  giant xcvi,  156 

Increasing  Foix-eof.    Mayer xxxi,    49 

Inflammable  by  Percussion,  Fulminating.    P.  W.  Schmidt \i\,  100 

Manufacture  of  percussion.    Patent,  Aug.,  1834 xix,  207 

Mills,  Precautions  against  Percussion  in iv,  351 

Xew  blasting Ixxii,  130 

See,  also,  Gunpotcder. 
Powders,  Experiments  on  fulminating.   Aubert,  Pelissier  and  Gay  Lussac, 

X,  130  ;  X,  201 

fulminating,  Remarks  on  an  Article  on.     J.  Shaw \-ii,  271 

Xew  explosive Ixxxviii,    29 

Power  by  Electricity,  Distribution  of cix,    65 

means  of  Electricity,  Transmission  of.    Thomson  &  Houston..cvii,    36 

Callen  &  Ripley's  multiplying  rotative Ivi,  117 

Centralizing  motive.    J.  Richards xc,  185 

for  diiving  Machinerj-.    I.  A.  Beard xv,      6 

locomotive  Purposes,  Mode  of  applying xi,  197 

Machines,  Shafts  and  Belts,  A  Manual  of.    S.  Webber eviii,  420 

Force  and  Vis  Viva.    J.  W.  Xystrom lxx\iii,  356 

in  alternate  ^Motion  of  hea"\y  Weights,  Loss  of v,  344 

Mills,  etc.,  by  rope  Gearing,  Transmission  of  large.    J.  Durie...cii,  395 

Trees,  Xew  motive xxxiii,    69 

into  Heat,  Conversion  of  mechanical.    J.  D.  Van  Buren Ixxxi,  323 

Mode  of  raising  Poljmomials  to  any.     W.  J.  Lewis xxxiii,    44 

Motive,  of  the  Centennial  Exhibition .....ciii,      1 

Xew  motive Ix,    84 

through  air  Tubes,  Communicating xiii,  146 

to  a  Distance  by  Gramme  Machines,  Transmission  of cvi,  135 

Transmitted,  by  a  driving  Belt.    Edwd.  Sang xxxv,  358 

-ti-ansmitting  Mechanism.    J.  H.  Cooper cviii,      1 

with  Economy,  Transmitting Ixxxiii,  .361 

Practical  Information  for  practical  Men cii,    73 

Items  and  Recipes.    Robt.  Grimshaw cix,  276 

Prattsville  Tannery xliv,  268 

Precession,  Mechanical  Imitation  of M,  187 

Precious  Stones,  Color  of cxvii,    69 

Prediction,  Verification  of.    P.  E.  Chase cvii,  210 

Predictions  from  Scintillation cxviii,  393 

Preliminary  Report  of  the  Special  Commission  to  Investigate  the  water 

Supply  of  the  city  of  Philadelphia cxv,  241 

Premium,  Rumford ■. v,  1.33 

Premiums,  Franklin  Institute  Exhibition,  1874,  Awards  of xeix,    85 

See,  also,  Exhibition. 

to  be  awarded  by  Institution  of  Civil  Engineers,  Eng xxix,    35 

Presbji^erian  Hospital  of  Philadelphia,  Xew  pavilion  Ward  of  the.    J.  M. 
Wilson xcix,  215 
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Presence.  Action  of xxiv,  144 

Preservation  of  Ch(>stnuts cxiii,  17(J 

Paintiniis  in  the  Parisian  Oi)era  Uouso cxvii,    67 

.Siihstanoes  by  means  of  Alkalies xvi,  286 

Preservative  Li(iuid  for  animiil  or  vegetable  Preparations vili,    11 

Press  for  Bookbinders,  Pvollinj^ v,  389 

Cuttinji',  Piercing,  etc.,  Lever ii,,105 

Improved  standing.     Pnttiit,  Jnne,  18.U xii,  346 

Inelined-i)lane  friction-roller.     Patent,  A])ril,  1S31 xii,  128 

Lever  and  Pulley  in  the  standing.     Patent,  Oct.,  1830 x,  377 

Keport  on  Barne's  standing xx,    79 

Screw.     Patent iv,  313 

Standing.     Patent,  April,  1837 xxv,    52 

Wheel  and  i>inion  standing v,  355 

Wixted's  railroad  chair Ixvi,    82 

Presses,  Ilydravdic Ixxiv,  325 

Pressure  Battery cxv,  478 

for  Boilers,  Safe  working Ixxiv,  132 

-guage,  An  improved  nierciu-y cxiii,  462 

Johnson's  deep-sea  ..' Ixxiii,  .'3()7  :  Ixxvi,  182 

-governing  gas  Meter  and  gas  Burner,  Comparative  Merits  of  the 

(Keport  Com.  Science  and  the  Arts) cxvi,  271 

Illu.stration  of  atmospheric. .v ii,  148 

on  chemical  Affinity,  Influence  of.    L.  Meyer Ixvi,  285 

Combustion,  Influence  of.     L.  Cailletet.' civ,  127 

upon  electro-conducting  Power,  Effect  of Ixix,  336 

locomotive  Boilers,  Total  internal Ixxii,  iso 

Pressures  and  Temperatures,  Experiments  on Ixxvii,  214 

Experiments  on  de^>sea.    J.  Green vii,    16 

High,  Effect  of  upon  Life xciv,  303 

Measurement  of ex,    60 

Prevention  of  Smoke,  The  Flanuery  Boiler-setting  for.  Chas.  A.  Asliburuer, 

cxiii,  261 

Prime  Meridian cvii,  417 

Choice  of  a cxvii,  227 

Movers Ixxv,  165 

Primer,  Bent  cylinder.     Patent,  Dec,  1>'32 xv,  391 

Priming  for  Firearms,  Maynard's  System  of.     W.  X.  Jeffers liv,  3.39 

"Princeton"  and  "Earitan,"  Report  on  Launches  of  the xxxvii,  103 

Eeport  on  Explosion  of  Gun  aboard  the xxxviii,  206 

Principles  of  Attraction  and  Repulsion  in  lunar  Rays vii,    24 

shop  Manipulation  for  engineering  Apprentices.   J.  Richards, 

xc^•ii,  252 

Printed  Stuff.s,  NomenQlature  of Ixxii,    97 

Printing,  Anastatic xl,    63 

and  Calendering.     Patent,  Sept.,  1844 xl.  111 

Dyeing  Fabrics.     Patpxi,  Jan..  i.82i; ii,  21« 

Vp!\-<'r>.     Scliiitti' vii,  309 

Apparatus,  Patent  rotary xxii,  347 

by  cylinder  or  roller  Press.     H.  Strait xvii,    86 

cable  Dispatches ex,  .352 

Calicoes,  etc.     Patent,  Dec,  1840 xxxii,  215 

Chemitype xliii,  142 

Chinese  Mode  of xxvi,  371 

Colors  for  Dyeing  or Ixxiii,  211 

Copies  of  Plants,  Lace,  etc.,  from  the  Originals Ivii,  350 

Copperplate.     Patent,  May,  1839 xxx,    47 

Cotton,  Fixation  of  metallic  Sulphuiets  in.     H.  Sacc Ixvi,  394 

Purple  and  red  nnirexide  Colors.     Von  Kurrer Ixix,  352 

directly  from  natural  Objects.    F.  Abate lix,    59 

Fabrics,  Improved  Cylinders  for.    Patent,  Feb.,  1825 i,  350 

Plates,  etc.,  for.  Patent,  Nov.,  1840, 

•  xxxi,  277 

in  imitation  of  Embroiders- Ixx,  117 

Ferns,  Seaweeds,  etc..  Preparing  Plates  for Ii,  202 

from  Veneers Ixv,    61 
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Printing,  Hancock's  colored  picture xxx,  135 

Improvements  in  bloclv.    Patent,  Jan.,  1828 ix,    12 

in  Colors  by  typograpliic  Process xxxix,  216 

Inking  Rollers  Substitute  for  Balls  in.     T.  P.  Jones iii,  196 

Machine,  Report  on  Cooper's  Hand- Ixiv,  213 

Machinery.     Patent,  March,  1S22 i,  149 

Machines.     Patent,  Aug.,  1S30 ; xv,  116 

Cylindrical  type-.    H.  Oit Ixxxix,  320 

•  Nature ". Ixi,    37 

H.  Bradbury Ixiii,  42;  Ixiii,  120 

Geo.  Wallis.' Ixxvi,    53 

of  Tissues xlii,  433 

on  Cloth,  New  Mode  of xciv,  153 

Leather  and  Skins.    Patent,  Oct.,  1844 xl,    39 

metallic  Plates,  Indestructible.    J.  Lotsky Ixi,  409 

Paper,  Calico,  etc.     Patent,  April,  ls38 ..xxvii,  187 

Press,  Copperplate.     Patent,  May,  1828 .....viii,    72 

Decease  of  the  Inventor  of  the  steam xvii,  287 

Lithographic xli,    67 

Report  on  Gordon's  card- Ixiv,  212 

Silberman's  Universal Ixvii,  3.37 

Process,  Natural Ivii,  350 

of  Anastatic.    Faraday xl,  143 

Rapid xxxix,  416 

Rollers,  Elastic  Composition  for i,  305 

Silk,  Calico,  etc xxiii,  140 

Substitute  for xiv,  413 

Toye's  niultitint v ex,  356 

Waips,  Process  of.    G.  T.  Kemp xxxvii,  196 

etc.,  Improved.      Patent,  March,  1838 xxx,  175 

Prints  from  Paper  to  Wood,  Mode  of  transferring.    Baddeley xiv,  212 

on  Plaster  and  Clay,  Carbon xcv,    46 

to  Wood,  Transferring ix,  212 

etc.,  New  Method  of  engraving  and  multiplying Ixxvii,  127 

Prism,  A  new  erecting.    J.  Zentmayer xciii,  375 

Prismoidal  one-rail  Railroad.    E.  Crew ; xcvii,  196 

Prisms,  Rock-salt Ixxxviii,  300 

Prison,  Philadelphia  County,  Architecture  of.    T.  U.  Walter xxxii,  189 

Prize  by  London  Society  of  Arts,  Proposed cv,  352 

Montyon * cvii,  421 

Pasteur. cv,  351 

to  Alexander  Agassiz cvii,  419 

Sir  William  Thomson,  Italian ciii,  302 

Prizes,  Award  of  French ciii,  362 

Belgian  government xcix,      1 

of  the  French  Academy civ,  155 

Royal  Society  of  London xvi,  373 

offered  by  Society  of  Arts  of  London xli,  283 

Progress  in  Science  and  Industry,  1882 cxv,  135 

A  Sui;nmary  of,  from  the  Secretaiy's 

Report '. '. cxvii,  134 

of  mechanical  Science,  etc.,  1824  to  1882.    Fredk.  Fraley cxiii,  452 

Projectile,  The  Sczaroch,  A  new  Russian xcviii,     4 

Projectiles  and  Guns Ixi,    55 

Annealing  large  cast Ixxxviii,  364 

Coating,  with  soft  Medal.     F.  A.  Abel Ixxvii,  261 

for  rifled  Firearms,  Elongated Ixxii,  375 

Guns,  Improved.     J.  G.  Butler Ixxxix,  174 

Mechanical  Properties  of.     Wm.  Fairbairn Ixxv,  208;  Ixxv,  352 

military,  Manufacture  of.    F.  J.  Culmann..xxii,  8:  xxii,  82:  xxii,  144 

Newly'discovered  Power  in _ xxviii,  426 

New  Method  of  projecting  shot ^'ii,    18 

Oblate,  with  cycloid^  Rotation Ixxv,  1.37 

Photographing,  in  Flight Ixxxii,  198 

Power  of  Penetration  of Ixxv,  210 

Steel  and  wrought-iron cvi,  141 
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Projectiles,  Velocity  of,  Electrical  Determination  of  the.  Edwin  J.  Houston, 

cxx, 134 

Projector,  Queen's  new  college ex,  356 

Propeller,  Chain,  Robertson's  patent.    Peter  Spence Ixix,  200 

Emerson's,  Report  on.    C.  H.  Haswell xlvii,  291 

Hydraulic ., Ixxxii,  152 

Ruthven's.     Isaac  Newton Ixxxv,  161 

Parabolic,  in  Holland,  Ilodizson's xlvii,  157 

Side-wheel ■ Ixxxii,  416 

Water-jet Ixxxii,  392 

Propellers,  Nmv  steamship xxviii,  427 

Report  by  naval  Engineers  on  Hunter's  and  Loper's xli,  167 

Screw.     See  Screw  Propellers. 

Propelling  Blades,  Influence  of  "Form"  in,     T.  Ewbank  Ix,    73 

Form  of Ixxxi,  154;  Ixxxi,  234 

locomotive  Carriages,  etc.     Patent,  Oct..  1<S28 vii,  329 

Machinery,  Talbot's vi,390 

Ships,  New  Mode  of xciii,  367 

Steamboats,  Experiments  with  Disc-wheel  for Ixxi,  397 

Prophets  without  Honor cxi,  468 

Propulsion,  Expansion  and Ixxx,  326 

or  "  Form  "  in  propelling  Blades,  Marine.     T.  Ewbank Ix,    73 

Protection  against  Rust cxvi,  469 

Protoplasm,  Living  and  dead cxii,  471 

Protractor  and  Scale.    M.  Twitchell ii,  318 

Report  on  Chauvenet's  great  circle Ixi,  418 

Gordon's  Ixviii,    65 

Prout's  Law cxviii,  310 

Providence,  Cornish  pumping  Engine  at cii,  160 

R.  I.,  Pumping  Engine  for.    A.  F.  Nagle cii,  161 

Prunty's  relief  Valve  for  Fire-hose xcviii,  164 

Prussia,  Patent  Laws  of,  1815 i,  222 

Prussian  Association xcii,    81 

Blue.    See  Blue. 

Prutzman's  lever  Lock  and  Key,  Report  on xxii,  180 

Pseudo-perspective  for  illustrating  mechanical  Objects.    R.  Briggs ci,    12 

Pseudoquina,  an  Alkaloid xlvi,  405 

"  Phychic  Force  " xcii,    86 

Crookes' further  Experiments  on.  P.  H.Vanderweyde..xcii,  423 

William  Crookes'.    C.  Sellers xcii,  211 

Puddle  Balls,  Rolling.    Patent,  Feb.,  I,s40 xxxii,  212 

Puddling  and  heating  Furnace,  Improved.    J.  Lukins cviii,  392 

by  Machinery  Ixxix,  278 

Petroleum xciii,  301 

cast  Iron  at  Montblainville,  France.    Sauvage xl,  342 

Furnace,  Dank 's  rotary xciii,  290 

Pernot  rotary xcviii,      9 

Rotary '. xcii,  293 

Furnaces,  Hot  Air  and  Steam  in cvi,  282 

Rotary xc,  368 

heating  and  melting  with  pulverized  Fuel xciv,  3.37 

Process,  Past  and  present.    P.  Roberts,  Jr ex,    49 

Theory  of Ixxxvi,  252 

with  natural  Gas c,    83 

Pulley  Arms,  Strength  of.    A.  K.  Mansfield c,  161 

Blocks,  Differential Ixxvi,  252 

Weston's  differential ex,    70 

Clip Ixxxix,  224 

Diameter,  Influence  of,  on  the  driving  Power  of  flat  Belts.    Robert 

Grimshaw cxhi,  460 

for  varying  Speed  of  Machines,  Expanding.    Jas.  Combe Ixvii,  342 

Friction-clutch Ixxxvi,  367 

Mechanical  Power  of  the.    L.  H.  Parsons xxiv,  243;  xxv,  245 

Trochilia xxv,  384 

Self-oiling  loose xci,    76 

Shinn's  improved  clutch Ixxxv,  147 
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Pulley  with  cam  Wheel  for  Eope,  Knisrht's Ixxxi,  283 

Pullej-s  and  Drums,  Kelse\'s  patent  wedge-driving xc,      5 

Flanged c,  304 

Illustrations  of '. xc,    -SO 

Transmission  of  Force  by  Belts  and Ixxxv,    17 

with  taper-sleev^  Fastenings,  Wooden ex,    70 

Pulsation  and  Vibration civ,  227 

Pulsonieter,  Hall's xcvi,  361;  xcviii,  164 

Pulverizing  Eocks  by  Dynamite cxiii,  451 

Pump,  Adcock's  patent  spray xxxiii,    67 

Air- ]xxx\iii,    55 

Horizontal  double-cylinder.    A.  L.  Kennedy xli,  125 

Improved .'. ixxxvi,    12 

or  Condenser.    Kob't  Hare xxiii,  374 

with  a  single  Cylinder,  Double-acting.    T.  Tate Ixiii,  207 

and  water  Wheel  at  Philadelphia  Waterworks,  1827 iii,    65 

Automatic  mercurial xc,  226 

Barometer xxxix,  134 

Bunseu  filter xci,  223 

Bunseu's,  Use  of  bell  Jar  and  Beaker  with Ixxxix,  lol 

Centrifugal,  of  Appold's  Pattern Ixxxiii,    63 

Combined  forcing  and  lifting.     Ralph  Moore Ix,  117 

Equable ....". ." xciii,     2 

Feed-,  Plan  for  a.     Chas.  Potts xxi,  .302 

Eesistauce.    W.  H.  Shock Ixxii,  406 

Filter,  Modification  of  Jagn's.     A.  E.  Foote xcvi,  372 

for  compres.sing  Gases,  Xew cxiv,  144 

condensing  Gas,  Mercurv  siphon iv,  373 

raising  Water.     Patent,  Feb.,  1827 vi,  317 

transmitting  Power,  Hjxlro-pneumatic xcAii,  297 

Force  and  lift xciii,  156 

Improved  doi\ble-action Ixi,  32;  Ixi,  333 

Fountain-,  Shalder's  patent.    John  Elliott xi,  193 

Improved  filter xcv,    11 

Joslj^n's  double-acting.    H.  Howsou Ix,  189 

Mercurial  air.    J.  Swan Ixxvii,    .30 

without  Valves  or  Cocks xc,  292 

Mills' mercurial xx\'i,  326 

Patent  spray.     Adcock xxxii,  3"^0 

Propeller-.  Shaw's  compound xc,  2.-9;  xciii,  74;  xciii,  148 

Rotary.     Patent,  July,  1830 x,  305 

Spiral Ixxxviii,    73 

Steam  filter xc,    81 

Pittsburgh's  large cvii,  2o2 

syphon Ixxxii,  351 

Stomach-,  Instrument  to  be  used  with  the.    A.  C.Jones xviii,     4 

J.  B.  Goddard xvii.  222 

-suctioij  Pipes,  Applying  air  Chambei-s  to.     \\'.  Baddeiey Ivii,    ijo 

Valves \ .". xxxviii,  268 

Water-air,  Form  of "...xciv,  148 

Xovel xcii,  362 

Pumping  by  water  Power Ixxxiii,  406 

Engine  at  Lynn,  Mass xcvii,    29 

Phoenixville,   Pa.,    Trial   of   the    Woithington.      E. 

Brown xcvii,  102 

Pl•o^^dence.     Cornish cii,  160 

Brooklyn.     Sam'l  McElroy Ixix,  361 

for  Providence.  E.  I.      A.  F.  Xagle cii,  161 

water  Works  at  Hull,  England ci,  216 

Immense xciii,  144 

Isochronal  Worthington cxiv,  408 

Shaw  &  Justice.     T.Shaw Ixxxviii,      6 

Steam.     W.  L.  "^Miarton xix,  365 

Test  Trial  of  the  Lynn xcviii,  404 

Tests  of  the  Worthfngton.    Wm.  M.  Henderson xcv,  241 

WrB.  LeVan xcv,  327 
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Pumping  Engine,  Walker's xxxiv,  109 

Engines Ixxxix,    15 

S.  McElroy. 

Ixxiv,  2S<):  Ixxiv,  oiil  ;  Ixxv,  :3  ;  Ixxv,  217  :  Ixxv,  303 

H.  E.  Woitliington Ixxxvii,  4i.'5 

Henry  P.  M.  Birkinbine, 

Ixx'xvil,  323  ;  Ixxxviii,  109  ;  Ixxxix,  240 

W.  M.  Henderson Ixxxviii,  305;  Ixxxix,  153 

at  Belmont,  Tests  of  the  Worthington xcv,  120 

AVorthington  compound  duplex xcv,  395 

La\Yrence,  Mass.,  Trial  of.    T.  Skeel ciii,    29 

Chicago civ,    33 

Cornish Ixxvii,  250;  ci,  261  ;  ci,  313;  cii,  216:  cii,  232 

W.  M.  Hendeison Ixxxvi,  31;   Ixxxvi,  371 

W  H.  a.  West Ixxxvi,  258 

Robt.  Briggs Ixxxvii,    14 

Economy  of ':.. Ixxx,  20n 

for  water  Works  at  Lawrence,  Mass cii,  312 

Lowell  and  Lvnn  compoun'i.     J.  H.  Harlow c,  305 

of  the  Harlem"  Lake Ixxxiii,  364 

Test  Trial  of  the  Lynn xcix,    43 

«  Wear  and  liepairs  of ci,    34 

israchinery.    Patent,  Aug.,  1844 xl,  168 

Molasses cxix,  2.34 

Submarine »^ Ixxxviii,  295 

Pumps  Air-,  for  condensing  steam  Enghies,     Fatent,  May,  18:37 xxv,  117 

Obtaining  perfect  Yaeuum  in.    ,T.  Andrews liv,  199 

Working    O.  Keese xxxix,  213 

and  Lijectors xci,  150 

Surface  of  Water,  Relative  Position  of xlviii,  238 

Centrifugal Ixxxv,  364;  Ixxxv,  366:  Ixxxvi,  223:  Ixx.xvii,  .329 

Z.  Colburn Ixxvi,  208 

Circulating,  on  U.  S.  S.  "  Tennessee,"  Trials  of.    Hunt  &  Skeel, 

xeviii,  387  ;  xcix,    28 

Exhausting  Air  from Ixxv,  113 

Extraordinary  Performance  of xxxix,  1.34 

Feed-,  of  the"U.  S.  S.  "Powhatan."     W.  H.  Shock Ixxi,    31 

for  Ships.     Patent,  May,  1.S27 vi,  313 

steam  Engines,  Potts',  Report  on , xxii.  Ill 

Improvement  in Ixxxiii,  152 

Jonval  Turbines,  and  Plunger- and  Bucket-.    E.  Geyelin c,    25 

Pipes,  etc.,  Coating  the  Surfaces  of.     Patent,  April,  is50 1,  345 

Ships',  Automatic.     Patent,  Jime,  1833 xx,  340 

Steam  Fire-  and  Bilge-,  in  Steamships,  Location  of  independent. 

Haswell Ixxxvii,  247 

Use  of  air  Chambers  in.. liv,  367 

u=0(l  in  ^linps.     .Tobn  Taylor xx>"i,  ^"<X 

AVater.     T.  P.  Jones .' iv,  416 

Punching  and  drilling  rivet  Holes Ixxviii,  421 

Holes  in  Iron  and  Copper,  Force  required.    Jos.  Colthurst xxxii,  421 

Apjiaratus  for  Metals.     Patent,  May,  1826 v,  256 

cold  Iron,  A  remarkable  Experiment  in.    Sellers xcvii,     3 

Machine,  Bridge-plate.    Fothergill xlv,  374 

plate  Iron,.  Pressure  necessary  for '....Ivii,     6 

Pungernite,  A  new  combustible " li,  261 

Punt  Boat  for  saving  Time  and  Labor ii,    .52 

Pure  Science,  A  Plea  for.     H.  A.  Rowland cxvi,  279 

Purification  of  Middlings,   Application  of  frictional   Electricity  to  the. 

Robt.  Grimshaw cxiii,    50 

Ores  by  air  Blast cxv,  466 

porcelain  Paste,  Magnetic cxiv,  315 

Purifier,  Porous  Iron  as  a xcii,  232 

Purifying  Water.     Patent,  Jan.,  1857 Ixvi,  192 

Purple  and  red  murexide  Colors  in  cotton  Printing.    Yon  Kurrer Ixix,  .352 

Dyes,  Patents  taken  out  in  England  for Ixix,  3.32 

Powder,  Mode  of  preparing..... xxxix,  288 
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Putrefaction Ixxxi,  120 

Puzzolana,  Different  kinds  of.     Petot xxv,  289 

Pyramids  of  Egypt xli,  141 

J.  J.  Scoies xxx\iii,  6;  xxxviii,    81 

Gizeh Ivi,  416 

Unburnt  Bricks  from  Egyptian xxxvi,  181 

PjTrites  and  Calamine,  Iron ' xxix,  358 

auriferous,  Reduction  of.    I.  M.  Plielps xc\i,  108 

crystalized,  Aitificial  Formation  of xxiii,  310 

Iron xcvii,    12 

Mode  of  determining  Amount  of  Sulphur  in Ixxiii,  260 

Treating.     Patent,  Aug.,  1839 xxxi,    29 

Spanish,  Gold  and  Silver  in cxi,  148 

PjToletor  for  extinction  of  Fire  on  board  Ships,  Paton  &  Harris' c,     7 

Pyroligneous  Acid,  Animal  Charcoal  for  pmifjing.     Berzelius iii,  212 

Pyrometer.     Xobel Ixxii,  352 

Electric  xcii,  367 

Gurney's.    L.  Hebert v,  371 

New xci,    13 

Eeport  on  Jos.  Saxton's xxxiii,    88 

PjTometers cvii,  131 

PjTophone xcviii,  379;  cix,  206 

Kastuer's  new  musical  Instrument,  The.     Duuant xcix,  367 

PjTophorus,  New  Modes  of  forming.    Gay-Lussac vii,  361 

of  easy  Preparation xxiv,  416 

Pyrotechnic  Experiments Ixxxii,  204 

PjTotechnics  :  Mixtures  for  colored  Fires liv,  206 

Pyroxyline  and  Oil,  Parkesine,  a  Combination  of Ixxxi,  264 
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Quadrant xxi,  286 

Quadrature  of  the  Circle,  Approximate.    P.  E.  Chase, 

cviii,  45  ;  cviii,  105  ;  cix,  409  ;  cxi,  379 
Quadrilatereral  in  a  tertiary  System  of  Triangiilation,  Adjustment  of. 

Wright .'. '. cix,  407 

Quarries,  Exploding  three  Tons  of  Gunpowder  at  Furnace Ixxxv,  362 

A  monster  Blast  at  the  Bonaw xci,  222 

Quarrying  with  lime  Cartridges cvii,  348 

Quartz,  Artificial xli,    70 

diaphanous xlii,    64 

Crystals,  Artificial cix,    64 

Elliptical  double  Piefraction  of xlix,  351 

Solution  of Ixiv,    56 

Queen's  Microscope  for  Students,  Eeport  on lix,  215 

new  college  Projector ex,  356 

Form  of  Tisley's  compound  Pendulum cviii,  269 

Queries,  Various .V vii,  152  ;  vii,  224 

Quicksilver.    See  Mercury. 

Evaporation  of,  in  a  Vacuum cxv,  148 

QuiUs,  Preparing i,  1S3 

Quinine,  Sulphate  of.     Patent,  July,  18.3.3 xviii,    47 

etc..  Extracting.     P«feref,'May,  1859 Ixix,  337 
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Eachette  Furnace  at  Mulheim Lxxx,    71 

Eadiant  Absorption  of  carbonic  Acid.' cxii,  388 

Energy,  Production  of  S  ,und  by.    Alexander  Graham  Bell cxi,  401 

Sound  from ". cxi,  217 

Heat,  Action  of  free  Molecules  on,  and  its  Conversion  into  Sound. 

John  Tyndall cxiii,  223 
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Radiant  Heat,  an  Exception  to  tlie  second   Law  of   Tliermo-dynamics. 

H.  T.  Eddy cxv,  182 

upon  gaseous  Matter,  Action   of  an  intermittent  Beam. 

Jolin  Tyndall cxi,  297 

Matter.    Wm.  Orookes cviii,  305;  cxi,  152;  cxii,  387 

Spectroscopy— A  new  Metliod  of  spectrum  Analysis.  Wm. 

Crookes cxvi,  118 

Radiation,  Effect  of  Surface  on Ixxxvi,    84 

of  Heat  from  rougli  and  polislied  Surfaces.    Melloni xxix,  321 

tln-ough  Eartli's  Atmosphere.    J.  Tyndall Ixxvii,  413 

Silver  in  Solidifying cxvi,  354 

etc.,  Experiments  on  Heat.    R.  J.  McClure xciv,  351  ;  xciv,  407 

Radiating  and  absorbing  Povi'ers  of  Surfaces,  etc.    A.  D.  Bache xix,  303 

Radio-dynamic  Facts.    Pliny  Earle  Chase cxii,  274 

-dynamics.     Pliny  Earle  Chase cxii,  123 

Another  Verification  of  Prediction.   Pliny  Earle  Chase..cxii,  386 
Atomic  Phyllotaxy  and  kindred  Harmonies.    Pliny  Earle 

Chase oxiii,  141 

Universal  Phyllotaxy.    Pliny  Earle  Chase cxiii,  433 

Radiometer,  The c.    52 

Electric cxi^  381 

Pressure cvii,  105 

Specific  electric  Action  on  the civ,    75 

Radiophony , cxii,  278 

by  Lampblack cxii,  467 

Raft  in  case  of  Shipwreck,  navigable,  Plan  of  a xxvi,  101 

"  Nonpariel,"  The  American  Life- Ixxxiv,  269 

Rafter,  Smart's  improved v,  220 

Rafters,  Bow  and  spring.    Smart i,  315 

Problem  of  the.    D.  V.  Wood xciii,  100;  xciii,  156 

J.  C.  Trautwine xciii,  184 

Solutions  of  a  Problem  of.    S.  W.  Robinson Ixxviii,    13 

Rag- washing  Machine.     Patent,  April,  1831 xii,  127 

Rags  and  Paper lix,  406 
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narrow-guage cv,  271 

Regulations  of xHii,  301 

Friction  on,  Coefficient  of Ixxi,    94 

upon.     Minus  Ward ix,    46 

i6 
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Kailroads,  German xxiii,  323;  xxv,  140;  xxxii,  176,  240,  368 

Guage  and  Curves  of.    Vignole xxxv,  371 

Important  Invention  for xxx,    70 

in  Holland.    De  Gerstner , xxxi,  254 

India Ixxxiii,    82 

J.  J.  Berkley Ixx,    83 

Massachusetts.    Alex.  Evans .*. xxxiv,  368 

A.  C.  Morton xxxv,  296 

United  States.    De  Gerstner xxx,  89  ;  xxx,  289  ;  xxx,  361 

L.  Klein xxx,  227;  xxx,  301 

Canals  and.     H.  S.  Tanner xxx,  230 

in  ^848,  Fares  on xlv,  155 

Length  of xlv,  408 

Influence  of xxvii,  422  ;  xxviii,  279 

Injudicious  Policy  in  Construction  and  Machinery  of.    Traut- 

wine xxxiii,  307,  370 

Iron  best  suited  for.    David  Mushet xxvi,  279 

Proposals  respecting.    De  Uaader vi,  355 

Labor  provided  by xl,  166 

Laying  out.      Yignoles xxxv,  238 

Light .xciii,      7 

Location  and  Construction  of.    S.  H.  Long x,  178 

grading  of.      Thos.  Earle xxii,    20 

Management  and  Direction  of xxxiii,  114 

Managing  and  operating.    Francis  Wishaw xxix,  140 

Motive  Power  on.    E.  F.  Gay xxii,    63 

Observations  upon vii,    68 

of  the  World li,  305 

Pacific,  Junction  of  the Ixxxvii,  397 

Permanent  AVay  for Ixxxvi,  316;  Ixxxiii,  305 

Iron  for,  Trials  of.     F.  Fox Lxxi,  298 

Platform  for.  Revolving.     Paterd xvi,  258 

Portuguese xl,  305 

Queries  concerning '. x,  216 

Receipts  and  Expenses  of  various.    John  Herapath xxxv,    89 

Russian  xxiii,  319 ;  Ixxxiv,  370 

De  Gerstner xxxi,  300 

First xxiv,211 

Savings  by xlviii,     5 

Sleepers,  longitudinal,  for Ixxxviii,  364 

in,  Substitution  of  wooden  for  stone xxiv,    70 

Transverse,  System  of,  for xlii,    30 

small  Engines  on,  Use  of xlix,    10 

Spanish,  Stateof Ixx,    93 

Stationary  Engines  for Ixxix,  359 

Statistics  of li,  227 

Steep  Grades  for.    A.  C.  Jones xx,  303 

Gradients  on.    C.  P.  Drysdale Ixii,    10 

Stone   xlih,  287 

Superstructure  of.    J.  C.  Trautwine Ixviii,     1 

through  Eurojje xlviii,    78 

Traction  on xxiii,    45 

Transportation  on  and  passing  Places  in iv,  278 

Triangular  Ring-joint  for.    J.  C.  Trautwine Ixix,    81 

Undulating.     R.  Badnall.     Sept.,  1832 xvi,  192 

Undulatoiy  Planes  for.    Robt.  Stephenson xix,      1 

Upper  Works  of.     Vignoles xxxvi,  24.    73 

Yesuvian cvii,  134 

Wear  of,  destructive,  Prevention  of.  W.  B.  Adams..lxxix,153;  Ixxix,  217 

Wooden,  Canadian xcv,    79 

D.  8.  Howard Ixxxvii,    92 

t  W.  Bridges xxxix,  145 

Canadian xcv,    79 

Working  Expenses  of.    Yignoles xxxvi,  246,  302.  390 

Rails.    See  Railroad. 

American xcvl,     5 
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Rails,  American.     C.  P.  Sandbeic: Ixxxvii,  169 

and  Chairs  for  IJiniiin.uliuni  &  Livtupooi,  Koport  on.    J.  Locke xx,  408 

Pedestals,  Daglish's xxii,  274 

Belgian  ....". Ixxxiv,  296 

Best  Form  for.     K.  .StepJKnson xix,  7.!,  145 

Cast  and  rolled  iron.    J.  C.  Trautwine xxxvi,     1 

iron.     Elwood  Morris xxxii,  304 

Wear  of xiv,  408 

Report  by  Com.  of  Pennsylvania  Legislature  on xxxv,  380 

Sectional  Sketches  of.    Ciias.  Moering xxxv,  377 

Spalding  &  Isherwood's,  Report  on...'. xxxiv,    99 

Cost  of Hi,  233 

Curving,  Plan  for.     A.C.Jones xxxii,    23 

Cutting,  of  uniform  Length,  New  Method  for cvi,  203 

Edge xxiv,  299 

Elgar's xlviii,    66 

ever  wear  out?  Do Ixx,    95 

Experiments  upon cix,  348 

Fish-joints  for Ijx,  294 

for  Bait.  &  Oliio  liailroad,  New.    1841.    B.  IL  Latrobe xxxiii,  149 

Improved xxv,  119,  211  ;  xvii,'  277  ;  xlvii,  102,  105 

Iron.     R.  Ritchie xlii,  167;  xlii,  367 

Corrosion  of .    R.  Mallet xliii,  139 

Magnetism  in.  Development  of xoix,  145,  382 

Manufacture  and  Wear  of.      C.  P.  Sandberg..]xxxvi,  389;  Ixxxvii,  17,  352 

of,  Defective.     Wm.  Trurau lix,    73 

old,  What  shall  be  done  with .• ciii,  336 

etc.,  on  the  Baltimore  &  Ohio  R.  R.    Thos.  Earle ix,  168 

Oxidation  of xlix,    11 

sawing.  Machine  for xxix,    70 

Sections  of,  used  in  the  United  States.    J.  C.  Trautwine xx,  303 

setting,  Mode  of xxi,  140 

Steel.....*. Ixxxi,  67;  Ixxxiii,  22;  Ixxxiv,  226;  Ixxxvii,  388 

and  armor  Plates.     John  Brown Ixxiii,  249 

iron.  Comparative  Economy  of .    A.  Welch xc,    22 

Wear  of cvi,  350 

Bessemer Ixxxiv,  296 

Composition  and  properties  of.    C.  B.  Dudley cvi,  361 

Cutting,  cold '. xcviii,  379 

Economy  of Ixxxix,    79 

Surfaced Ixxiii,  163 

Tenacity  of Ixxxiv,  104 

Wearing  Power  and  Hardness  of.     C.  B.  Dudley cvii,    10 

Tires,  etc,  Improved.     Patent lix,  200 

Railway  alarm  Whistle cxi,  439 

Dock,  Thomas' iii,    76 

Railways,  Marine,  at  New  York.    J.  L.  Sullivan iii,    73 

Patent vi,  133 

Hoi-se,  on  common  Roads.     John  Crane Ixx,  232 

radiating  for  repair  of  Ships,  etc,  Edw.  Clark's,  Report  on iii,    99 

See,  also,  Ruilroadx. 

Steam,  in  Streets  and  Roads xcv,  393 

Street ciii,  322 

Fireless  Locomotives  on xcvi,  371 

Gardner  &  Gould's  traction Ixv,  413 

Gas  Motors  for cv,  425 

in  Londcm Ixxxviii,    80 

Steam  on civ,   68 

J.  B.  Knight ciii,  379 

wire-rope.  Endless xoiv,    81 

Rain ' Ixxix,  257 

at  different  Elevations,  Quantity  of xxi,  286:  xxxi,  60;  xxxix,  419 

Decrease  of,  in  France xc,  132 

Deficiency  of,  in  an  elevated  Rain-gauge.     W.  S.  Jevons Ixxiii,  332 

Evaporation,  Hailstones,  etc..  Causes  of xliv,  ;>40 

Franklin's  Hypothesis  of.    A.  D.  Bache xxi,  106 
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Kain,  Fall  of,  from  clear  Sky xxiii,  233,  332;  xxvii,  209 

Gauge.    Thos.  Knox xxv,    64 

Diiectional xci,    10 

Gauges ^ xxx,  195;  xxxi,    60 

Hail,  etc.,  Coutroveisy  as  to  Theory  of.    Hutchison  &  Espy xxvii,    80 

Heavy,  and  volcanic  Eruptions exx,  133 

Incli  of.  What  is  an Ixxix,  25& 

of  Sap cvii,  338 

solid  Matter xc,    11 

Kemarkable  Falls  of xxxi,    61 

Storm  of  Sept.  12,  1862,  at  Philadelphia Ixxiv,  281 

the  Cause  of  Lightning.    T.  H.  Dixon xlix,  197 

Tidal Ixxxvii,  298 

Eainbow  Glass cxvi,    71 

Lunar.    Herschel xlvii,  123 

Eainbows,  Supernumerary cix,  271 

Eainfall  in  the  SchuylkiirPaver  Basin.    H.  P.  M.  Birkinbine ci,  185 

Monthly,  at  San  Francisco.    P.  E.  Chase xciii,  204 

Tidal Ixxxvi,  304 

Kainfalls,  Cyclical,  at  Lisbon.     P.  E.  Chase xciii,  137 

for  a  Series  of  Tears Ixi,  120 

Eaining  Trees iii,  140 

Eaisin  Sugar xxix,  376 

Eake,  horse,  Improved.     Patent xx,  176 

Earn,  Hydraulic xcii,     5 

Birkinbine's,  Eeport  on 1,  353 

Gatchell's .y Iv,  428 

Notes  on  the xliii,  133 

Observations Ixxxiii,  118 

L^se  of  the.    TV.  Michaiilis xcii,  196 

Montgolfier,  Built  by  the  I.  P.  Morris  Company.    W.  Jones cvi,  186 

Steam „ Ixxv,  212 

Torpedo,   "  Polj^iihemus  " cviii,  201 

Eamie cxii,  467 

Eand,  Benjamin  Howard,  Obituary  Notice  of cxvi,  157 

Eankine,  William  J.  M.,  Obituary  Notice  of xcv,  226 

Eankine's  spring  Contractor xxxvi,  338 

Theorem  relating  to  the  Economy  of  single-acting  expansion 

Engines,  etc.    W.  P.  Trowbridge .' cxiv,    81 

Eansome's  artificial  Stone xlvi,  126;  Ixxxiv,  191,295 

new  liydraulic  Cement cviii,  416 

Proces's  for  preserving  Stone,    E.Hunt Ixvii,  191 

Eapid  Navigation,  Theory  of cxiv,  311 

Phenomena,  Application  of  Electricity  to  the  Study  of cxii,  468 

Eappleye's  rheometric  governor  Burner,  Eeport  of  Committee  on  Science 

and  the  Alts  on cxiv,  381 

Earchaert's  total  adherence  locomotive  Engine civ,    13 

Earefaction,  Influence  of,  upon  Moisture  in  Air.    E.  Hare xxix,  419 

Eatan  deep-sea  telegraph  Cable Ixxiv,    51 

Eats,  Destroying.    C.  Taylor v,  162 

Eattlesnake,  Notes  on.    J.J.Audubon vi,    32 

Eaub's  steam  Gauge,  Eeport  on xxii,  181 

Eazors,  Choice  and  Management  of.    E.  Ehodes , i,  232 

cutting  of.  Facilitating,  by  Heat iii,  352 

Edges  of,  Smoothing  the.    Merimie vii,  315 

Lancets,  etc.,  Edge  to,  Giving  a  fine.    T.  A.  Knight... xi,    61 

Making,  Pieault's  Mode  of  lix,    66 

Manufacturing.     Patent viii,  108 

Sliarpener,  Expeditious,  for xxiii,  378 

Sharpening,  by  burnishing.    John  Meer xi,  364 

Strops,  New,  for viii,  352 

Uchatius  steel Ixiii,  210 

Eeaction  Principle  in  dj-namo-electric  Machines cv,  208 

Eeading  E.  E.  Co.,  Report  of  the,  1850 xlix,  223 

steam  Forge Iv,    56 

Reagent,  Common,  New  Mode  of  preparing  a xcii,  303 
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Reamers,  Standard,  for  locomotive  Work.    Coleman  Sellers cxvi,  161 

Reaper  and  Mower,  Antomatio,  Atkins',  Report  (m Iviii,  144 

Reaping  Machine,  McCorniick's  Patent  for  a,  Infringement  of. ..Ixi,  176;  Ixv,  ."551 

Machines,  Ancient Ixx,  'd'SG 

3Iachinery Ivi,  343 

Receiver  for  Telephones,  Novel cxiii,  462 

Recent  Improvements  in  the  mechanic  Arts cxiv,  139,  233 

F.  B.  Brock cxiii,  299,  391,  462 

Progress  of  electrical  Science cxvi,  468 

Receveur's  nnproved  Rose  Engine,  Report  on Ivi,  141 

Recipes  and  Items,  Practical.     Rob't  Grimshaw cix,  276 

Recomposition  at  Temperatures  higher  than  tho.se  of  Dissociation civ,  153 

Rectification  of  spirituous  Liquors  without  Ileat i,    60 

Rectifying  vSpirit,  New  Process  of vi,    67 

Spirits,  Use  of  Bladders  in.     L.  Ilebert v,  334 

Red  Color,  Fine,  from  Walnuts vii,  149 

of  salt  Marshes xxvii,  347 

Preparation  of  a  fine.    Grottliuss vii,  323 

Lead xv,  126 

Coating  of  iron  Ships Ixxvi,  181 

Destructive  Effects  of,  upon  Iron Ixviii,    63 

Sea  and  Mediterranean,  Difference  of  Level  between Ixxx,  325 

Flow  from  Dead  Sea  to Ixxxii,    69 

Lighthouses  in  the.    W.  Parkes Ixxvii,  217 

Water,  Analysis  of Ixxxi,  421 

Stars,  Distribution  of .--. cxx,  232 

Turkey xc,  262 

Reducing  Agents,  New xcvi,  341 

Reffelt's  calculating  Engine xc,  146 

Refining  Gold  and  Silver.  Art  of.     D'Arcet x,  1,33 

Reflector  and  Lamp  for  Boats  and  Ships.    J.  S.  Russell xxix,  416 

for  Lights,  New Ixi,    84 

Reflectors  of  silvered  Glass xlviii,  216;  Ixxxi,  357 

Refraction  of  Liquids,  Apparatus  for  measuring xxix,    67 

Solar  Ix,  409 

Refractive  Energies  of  the  Elements,  Specific Ixxx,  276 

Power  of  Atmosphere xix,  291 

Refractometer,  Interferential,  of  Arago Ivii,  204 

Refractors,  Dioptric,  Boggett  &Pettit's  patent Ivii,  175 

Refractory,  Brick,  New." cxix,  121 

Refrigerating  and  ice-making  Machines.  Ixxviii,  109  ;  Ixxviii,  176 

Use  of  Ethylene  in cxv,  238 

Refrigerator  and  Calefier  for  Fluids,  Yandal's iii,    69 

Economical,  for  cooling  Water ii,  125 

Improved.     Patent xxvii,  247 

Refuse  of  Cities,  Sanitary  Care  and  Utilization  of.    J.  J.  Storor xcvii,    48 

C.  A.  Leas xcvii,  206 

Utilization  of .    R.  W.  Raymond xcvi,  301 

Regenerating  Battery cxiv,  2.37 

Regenerative  System  for  Gaslight cviii,  343 

Register,  Electric,  and  Koenig's  tuiung  Forks.     Cooley civ,  199 

Omnibus,  Deschamp's,  Report  on Iv,  352 

or  check  Grieve  for  coal  Sales Ixvi,    63 

positive,  Chambers' cix,  143 

Regulator  for  electric  Lights Ixxxii,  346,  352 

Serrin Ixxiv,  415 

Automatic.     S.  Highly Ixxix,  179 

New Ixxxviii,    85 

Gas,  Leffingwell Ixxxiii,    66 

Self-acting  pressure  and  draft Ixxx,  421 

Steam-pressure.    Gray Iviii,  209 

Rolland's Ixxxi,  322 

Reid's  System  of  Ventilation xxiii,    59 

Reims,  Sewage  of cv,  352 

Reis's  Invention  of  the  articulating  Telephone.     Edwin  J.  ITouston..cxx,  46,  364 
Relation  between  molecular  Weight  and  Velocity  of  Evaporation cxix,  501 
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Relation  of  atmospheric  Eesistance  to  Temperature cxiii,  233 

Relations  of  Fluidity  to  galvanic  Conductivity cxvi,  467 

Relay,  Microphone.     Hou.^ton  &  Thomson cvi,    60 

Relief  Block  for  rolling  Mills,  Shaw's xcvii,  221 

Removable-seat  Valve,  Kennedy's cxv,  37^ 

Renwick's  inclined  Planes  for  Canals ii,  321 

Repeating  Piano cxiii,  399 

Reports  on  International  Electrical  Exhibition.    Section  X,  steam  Boilers. 

General  Report  of  Chair- 
man.     {Supplement  to 
July  Number.) 
On  the  Efficiency  and  life 
Duration  of  "incandes- 
cent electric  Lamps. 
{Supplement to  Septem- 
ber Number.) 
Section  XII,  gas  Engines. 
{Supplement  to  October 
Number.) 
Competitive  Tests  of  dy- 
namo-electricMachines. 
{Supplement  iol^ov&n\- 
ber  Number. ) 
Mechanical  and  electrical 
(^  Tests   of     Conductors. 

{Supplement  to  Novem- 
ber Number.) cxx, 

Research,  Scientific,  Endowment  of,  bv  British  Government civ,  152 

Reservoir,  Bradfield,  Bursting  of.    H.  i)avis Ixxvii,  377 

Bursting  of  a Ixxix,  298 

Immense,  in  France.  -Morin Ixxxiii,  222 

Reservoirs,  Bann.    J.  F.  Batemau xxxiv,    87 

Construction  of Ixxiii,  361 

S.  McElroy Ixxiv,    13 

Water  Level  in.  Indicator  for cvii,  134 

Resin  and  water  Gas 1,  411 

Andrew  Fife 1,  271,  319 

Composition  of.     Pelletier  &  Walter xxvii,  118 

Images  on xxxvi,  346 

Resins  and  Gums  of  Commerce.    P.  L.  Simmonds, 

Ixii,  122  ;  Ixii.  177  ;  Ixii,  279  ;  Ixii,  321 ;  Ixii,  388 

Resistance  of  Air  to  railroad  Trains.     Lardner xxx,  276,  344 

and  Transmis.sion  of  Motion.     Henry  Morton Ixxxvi,  344 

Ductility,  etc.,  of  Mateiials.     R.  H.  Thurston xcvii,  273 

of  Materials.     Morin Ixxiii,  369 

R.  H.  Thurston xcvii,  151  ;  xcvii,  344  ;  xcvii,  419 

Metals  under  Stress,  Increase  of.    L.  W.  Beardslee, 

xcvii,  304  ;  xcix,  169 

solid  Bodies.    D.  V.  Wood Ixxxvii,  100 

to  Bodies  passing  through  Water.    G.  H.  Phipps Ixxvii,  308 

Resonances,  etc.,  Illustration  of.    H.  A.  Rowland xciv,  275 

Resources  of  Algiers cxiv,  390 

Respiration.    M.  Faraday xvii,    65 

Quantities  of  Air,  carbonic  Acid,  Heat,  etc.,  accompanying.. ..c,  358 

Quantity  of  Air  required  for xxvii,  414 

Respirator,  New xcii,  367 

Respirators,  Firemen's xcix,  165 

Restoration  of  architectural  Structures cxiii,  399 

Retaining  Wall,  New  Theory  of.    A.  J.  DuBois cviii,  .361 

Retorts,  Earthen,  for  illuminating  Gas xxii,  407 

for  Bleachers.     Patent ix,  .320 

gas.  Cellular,  C.  M.  Cresson's,  Report  on Ixiv,  141 

Clay Ixxxi,  419 

Fire-brick.     J.  E.  Clift Iv,  118 

preventing  rapid  Destruction  of,  Mode  of Ixvi,  118 

Revelation,  Agreement  of  Geologj'  with xxiv,  356 
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Reversals  of  Temperature ■•■•••• ^^-'^^m 

Reversible  Stereoscope,  A  new  Form  of.     W.  LeConte  Stevens cxu  ,  M 

Revetments  and  EinlninkiiuMits.     Wooobury >-i.      ^ 

tbeir  Foundations.    Toncelet,  . 

XXXV,  1,  73,  145,  217,  289,  SGI ;  xxxvi,    10 

Revolution  Indicator,  Brown's..* '^^^'\"'  l^.\ 

Revolvei*  Factory.  Colts',  Notice  of •••'x,  -^^ 

Reynier's  constant  IJattcry • "^J"  >    '^ 

Rpynoso's  cold  Process  in  niakinjj;  Supxr ixxxi,  -UJ 

Rbeostatic  Machines • ■^'^-ii'  907 

Rhoad's  Maps  for  the  Bhnd,  llcport  on x^i>^.  '^^' 

Rhyston  Mangle ^^/    ''1 

Rice,  Cieanins.     Patent V  "'^;^ 

from  Potatoes.    Patent,  Aug.,  IHOS ii>    »» 

Hulling.     Patent ^'  ^"° 

Husking,  Hoblyn's  Mill  for ^i-    J. 

Paddy  or  Rough.     Patent 'an 

Preparing ;^'  „^,^ 

Richards,  (F.  D.),  Improved  Stereoscope,  Report  on iv,  -'^o 

Process  for  Manufacturing  white  Lead,  Report  on xxvui,    J> 

Richardson's  Carriage- shaft  Coupling '^^.Y!'-.'" 

patent  safety  Valve fi",'  ^|^? 


Richemont's  autogenous  Soldering 
Ricketts'  gas  Stove.     P.  O.  Connor. 
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Improvements  in  the  Pianoforte,  Report  on .xxxix^  1.66 

Rider  vertical  Engine  and  Valve IxxxiT,    1^^ 

Ridgway's  smelting  Furnace,  Report  on ^.^    '^ 

transit  Theodolite,  Iteporton ^^'^""•' iIt 

Riehle  Brothers'  improved  vertical  testing  Maclnne .........  .....cxi,  14/ 

Rifle,  Breech-loading,  Sharp's - xlvui,  45fa  ;  Ixxn,    69 

sporting,  Howard's ixx.xi,  6m> 

Photographic '7-"'  ^A 

Remarks  on.     W.  N.  Jeffers i'^- 145 

Self-canpnig '-'Tot 

Ringing  Bells.     John  W.  Nvstrom ^''•"' t^o 

Rings,  Nobili's,  New  Kind  of ^Wb  ^'^ 

RioRimac,  Reservoirs  of  the "-^}!!'  '^'.^ 

Ritchie's  Modification  of  Iloltz  Machine Ixxxni,  ,-,ii 

Ruhmkorff's  induction  Apparatus.  Report  on ixx,    b-t 

River  Currents,  Velocity  of,  at  different  Depths xxni,  1-/ 

Apparatus  for  Determming Ixv,  .^vio 

Improvements,  slack-water  Navigation,  etc.,  in  Russia. ..Ixvii,  157,  224,  294 

Kentucky,  Navigation  of.     M.  R.  Stealey xxxi,  3/7 

Licking,  Navigation  of  the.    N.  B.  Bufoid -^^^.b  ^'^ 

Making  a  new,  near  Chicago '^^■'^?."' T,;;? 

Ohio,  Improvement  of  the xxxin,  -^a 

F.  R.Brunot xcvn,  305 

Chas.  Ellett,  Jr Ixiv,  263 

E.Morris Ixiii,  1,  73,  145;  Ixv,      1 

W.  M.  Roberts, 

Ixiv,  23;    Ixiv,   73;    Ixiv, 
145;  Ixiv,  217;   Ixiv,  2~9  ; 

Ixiv,  354;  Ixiv,  361 Ixv,    73 

Seine,  Improvements  in.    G.  R.  Burnell 'i-  J^j 

subterranean.  Discovery  of  a ■•■  — •■•xxv,  o53 

Rivers  and  Canals,  Beds  and  Sides  of.  Action  of  Water  upon.  C.  Herschel, 

cv,  330  ;  cv,  393  ;  cvi,    26 
Flow  of  Water  in.    J.F.Henry,  ,_, 

xcii,  167;  xcii,  257;  xcii,  322;   xcii,  383;   xeni,   24; 

xciii,  107;  xciii,  2.57 xciv,    10 

Harbors,  Formation  of  Bars  in.    D.  S.  Howard ..•  Ixvi,    <3 

Improvement  of.    D.  S.  Howard Ixv,  21  ;  Ixxxui,  249 

Catchment  Basins  of ^^'^^h  ^67 

Discharge  of  Water  bv,  Quantity  of xx'i'.  i-^" 

diverting,  Practice  and  Principles  of.     Vignoles ixxy,  .^5» 

floating  Bodies  on.  Velocity  of xxni,  1^9 
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Kivers,  Flow  of  Water  in Ixxxvii,    11 

flow  of ,  Gauging  the.     C.  Herscliell Ixxxvii,  305 

Gauging  of.     IL  L.  Abbot xcv,  305;  xcv,  382;  xcvi,    34 

Hydraulics  of.    H.  L.  Abbot xcv,  161 

Eemoving  Obstructions  from xli,  380 

shallow,  Steam  Navigation  on li,  150 

Eivet  Holes,  Punching  and  drilling Ixxvii,  421 

-making  Machine.     D.  Bergue Ixxiv,    95 

Riveted  Joints.    "Wm.  Fairbaim xcvi,  281 

Strength  of xcvii,  298 

Eiveter,  portable,  Tweddell's ci,  256 

Riveting  Chain.    Wm.  Fairbairn Ixx,  237 

Hydraulic cxiv,  145 

Machine  for  boiler  Plates.    Patent xliil,    44 

Hydraulic.    Wm.  Sellers*  Co cii,  305 

Eoad  Locomotives.    Earl  of  Caithness Ixx,  229 

-making.     J.  Laffineur cviii,    92 

New  Method Ixvii,    88 

Rollers,  Steam Ixxxiv,  295 

AYatering Ixxxviii,  168 

wooden,  Description  of  a.    Jos.  Heard xvii,  425 

Roads  and  other  internal  Communication.    Vignoles xxxv,    25 

Road-making Ixxxiii,  100 

asphalted  Macadamized,  Paris.    De  Coulaine lii,  217,  289,  361 

building,  New  Method  of , ex,  419 

*  connuon.  Horse  Railways  on.     John  Crane Ixx,  232 

Locomotive  Engines  on xxix,  268 

McAdam Ixix,  370 

Steam  Conveyances  on .    xxix,  347 

construction  of,  Improved.    Patent xvi,  417 

and  co>t  of,  in  Central  Park.     Grant Ixxxiii,  233 

Earthwork  of ,  Calculation  of  the.     W.  M.  Gillespie Ixvii,    11 

Excavations  and  Embankments,  Calculation  of.  W.  M.  Gillespie..lxiv,  372 

Gravel.     W.  H.  Grant Ixxxiv,  161 

in  England  and  on  the  Continent.     W.  Howitt Ixv,  293 

Injury  to,  by  Carriages xxxvi,  251 

Laying  out  the,  in  the  Central  Park.    Grant Ixxxiii,  297 

MacAdam  and  Telford.     W.H.Grant Ixxxiv,    89 

Materials  for.     Patent viii,  243 

Mechanical  Foi-mation  of iii,  149 

permanent,  on  railroad  Lines,  Construction  of.    J.  Hampson 1,    91 

Superstructure  of.     W.H.Grant Ixxxiv,    21 

Robbins'  self-acting  railroad  Brakes Iviii,    11 

Roberts'  Apparatus  for  extinguishing  Fires,  Report  on Ixii,  360 

Robertson's  patent  chain  Propeller.     P.  Spence Ixix,  200 

Robinson's  back-stitch  sewing  Machine iii,  144 

patent  drying  Machine xxxix,  417 

Robson's  patent  signal  Lights xxxviii,  344 

Rock,  Artificial Ixxxiii,  336 

Crystal  Spun xxx,  139 

Drills,  Percussion.    Robert  Grimshaw cxii,    50 

Huge.     E.  J.  Houston xcii,  148 

in  Embankment,  Increase  of.     Elwood  Morris xxxiii,  239 

Island,  Utilization  of  Water-power  at cvii,    61 

Rocking  Motion  of  locomotive  Engines  and  Cars.    G.  Heaton xxxvii,  296 

Eocks,  Boring.    R.  Mushet Ixxix,  127 

Cleavage  of ^ cv,  426 

Destruction  of,  under  Water cxii,  471 

Dislodging,  with  Artillery Ixvii,      9 

Drilling xcv,    88 

Hpat-conducting  Power  of.     Chas.  Maclaren Ixv,  205 

Internal  Heat  of cvi,  198 

Rocky  Mountains,  Tunnel  through  the xcvi,    76 

Rodman  Gun  in  England Ixxxiv,  149 

Rods,  Connecting.    See  Connecting  liods. 

Roebling,  John  A Ixxxiv,  410 
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Rogers,  Robert  Empio,  Obituary  Notice  of cxviii,  387 

Dr.  K.  E.,  Itelironieiit  of,  from  the  Tresidency  of  Institute cvii,  138 

Eoll  Trains,  Efficiency  of.     Wm.  Hewitt .f ci,  302 

Turning ciii,  191 

Rolland's  steam-pressure  Uej>ulator Ixxxi,  322 

Roller,  steam  roart,  Trial  of  a Ixxxvii,  231 

Rollers,  chilled  iron,  Mode  of  casting     Patent xx,  259 

cotton-.spinning,  Leatlier.     Patent,  April,  1S18 ii,  306 

Etchin.L!;,  for  calico  Printing.      Patent v,  418 

Cast-iron,  for  tlattening  Metals.     Patent xiii,    69 

for  paper-making  Machines.     Patent vii,    61 

inking,  Mo.ss-rubber Ixxxvii,    82 

Steam  road Ixxxiv,  295  ;  Ixxxv,      8 

street.  Self-moving Ixxx,    67 

Rolling  Bodies,  Theory  of.     T.  W.  Bakewell xxxv,    62 

Circular.     F.  J.  Bramwell Ixxx,  381 

Mill  and  large  blowing  Engine  in  England.    W.  Menelaus Ixvi,  133 

Large xcv,  151 

Mills,  relief  Block  for,  Shaw's xcvii,  221 

Rolls,  blooming.  Ellis' liv,  143 

for  rolling  Iron.     Patent xliv,  191 

with  true  cylindrical  Surfaces c,  377 

Roman  Anti(iuities,  Discovery  of xxiii,  154 

Romans,  Building  Materials  employed  by  the.    C.  T.  Ramage viii,    85 

Ronkar's  Theorem  cxix,  501 

Roof,  Construction  of,  of  great  exhibition  Building  in  England .11,    76 

Failure,  of  Church  in  Eleventh  street,  Philadelphia,  Report  on liii,  286 

Fall  of  a,  in  Paris  due  to  Contraction  by  Cold cix,  326 

New '. cxi,  382 

of  London  Station  of  Midland  R.  R Ixxx,  242 

over  a  Panorama xxxv,  331 

Sheeting,  Bituminized Ixxix,  210 

Tie,  forming.  New  Mode  of xxii,  282 

Truss,  Strains  in  a,  Determination  of.     A.  J.  DuBois ci,  233 

Roofing  Cloth,  Denison's  patent iv,  345 

Iron xiv,  277;  xlix,    10 

Material,  New i,  172 

Slate xcv,  160 

with  Sheet-tin,  etc.     Patent xv,  181 

Roofs , XV,  209 

and  Gates,  Corru<?ated-iron xvi,    43 

Girders,  Strains  on,  Fornudpe  for.    A.  A.  Langley Ixxxii,    17 

Buckingham  Palace.     Peter  Hogg .....' xxxiv,    98 

Construction  of,  Improved i,  313 

covering,  of  Houses,  Comparative  Expense  of x,  255 

House,  etc.    Patent ^ ix,  391 

iron.  Construction  of.     J.  J.  Birckel Ixxv,  145  ;  Ixxv,  236  ;  Ixxv,  289 

of  large  Span Ivi,  157 

of  new  Houses  of  Parliament xxxix,    77 

Rooms,  Acoustic  Properties  of Ixxiii,  305 

lecture,  Form  of xxxvi,  419 

Root  Blower xci,  294 

Roots,  extracting,  of  all  Powers,  Simple  method  of.     Hoare Ixix,    50 

Rope,  Aloe-fibre xix,  434;  xxiv,  418 

and  Cordage,  INIanufacture  of.      Patent x,  99  ;  xi,  191 

Cables,  New  ^Material  for xix,  4.34 

Forming  and  hardening.     Patent xxii,  122 

Gearing  for  Transmission  of  large  Power  in  Mills,  etc.    Durie cii,  395 

Machinery,  Improved.    W.  Cotton xxvi,  282 

-making.  Improvements  in.     Patents..\n\,  200;  viii,  241 ;  xi,  315;  xxii,  195 
See,  also,  Vordar/e. 

Wire xxxvii,  205;  xxxix,  313 

Advantages  of.     T.  F.  Moss xxxv,  167 

andhemp,  Galvanized xlvii,    71 

for  mining  Purposes xxx,  412 

iron  and  hempen  Rope,  Tenacity  of.    Rankiue Ixxxi,  261 
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Rope,  Wire,  Longest xxxvii 

Manufacture  of ^ xl 

Albert  xxiii 

American.     J.  A.  Roebling xxxvii 

on  inclined  Planes  of  Canals xxxix 

Patent xxxi,  130;  xxxvii! 

Smith's XXX 

steel,  Experiments  on Ixxv 

Strength  of Ixvi 

Chains  and Ixxii 

Transportation cvi 

Utility  of.     M.  Liddell xxxviii 

-yarn  spinning  Machine.     Patent xviii 

Rose  Engine,  Receveur's  improved.  Report  on Ivi 

Roses,  Essence  of xv 

Tincture  of xv 

Rot,  Anti-dry xxvi 

Process xxvi 

Solution,  Effect  of,  upon  vegetable  Life xxviii 

Dry.    C.  WateiTon xxi 

in  Ships.    Jas.  Barron v, 

J^ature,  Cau.ses  and  Prevention  of viii 

Preventing xv,  278;  xvi,  208;  xxvii 

Prevention  in  Timber  of.    Faraday xvi 

Jas.  Smith xvii 

Remarks  on.    Chas.  Waterton xxi 

See,  also,  Wood  aud  Tiinher. 

Rotary  electric  CoeflBcients  of  Metals cxiv 

Motion,  Laws  of,  Illustrating,  witli  Motascope.     W.  R.  Johnson. ...xii 
Rotascope,  Laws  of  rotary  >[otion.  Illustrating,  with.    W.  R.  Johnson. ..xii 

Rotation,  Uniform.    C.  W.  Siemens Ixxxii 

Rotterdam,  Port  of .' Ixxxv. 

Roundne.ss  of  the  Earth,  Sensible  Evidence  of  the cxiii 

Rowan's  Churn xl 

Royal  Bavarian  Academy  of  Sciences'  Prize xxxix 

MiningSchool  of  Paris xlii 

Scottish  Society  of  Arts,  Proceedings  of.     18.5S Ixvi 

Society  of  London,  Prizes  of xvi 

Proceedings  of xlii 

Rowing.  "Work  done  in Ixxxii 

Rowley  Rag,  Melting  and  Cooling  some  of  the '. Ixvi 

Rubber,  India.    See  Caoutchouc. 

Rubidium,  Cresium  and cxiv 

Rubies,  Artificial  Production  of xxv 

Rudders  for  steering  Ships  under  Steam Ixxiv 

Ships'.     Patent xv. 

Ruhmkorff,  Henry  Daniel,  Obituary  Notice  of cv 

Ruhmkorff's  Coil,'  Modification  of cxii 

improved  induction  Apparatus .• Ixx 

induction  Apparatus,  Ritchie's,  Report  on Ixx 

Rule,  Combination,  Stephen's  patent Ixvii 

Parallel  and  Radial,  Xew.    E.  T.  Loseby Ixi 

Vernier  Slide-,  for  exact  Measurements xl 

Rulon's  Windmill,  Report  on xx 

Rumford  Medals,  The xciii 

Premium  of  the  American  Academy v 

Rumford's  Determination  of  mechanical  Equivalent  of  Heat.   Thurston..xcvii 

Russell's  marine  steam  Boilers.    J.  Scott liv, 

Russia,  Wealth  in xxx 

Russian  .Column xxiv 

imperial  Yacht,  "Livadia."    E.  E.  Goulaeff ex 

inland  Navigation Ixvii,  157;  Ixvii,  224;  Ixvii 

mining  Industry xcvi' 

Railroad xxiii,  319  ;  xxiv 

Schools cvii 

Rust,  Damp,  etc..  Protection  again.st.    Jno.  Murray vii 
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.  „  .  ,  Ixxx,    6ft 

Rust,  from  the  Menai  Bridge ^11  ^4,, .  xi,  215 

Preserving  Iron  from • '  280 

.sheet  Iron  from.    Jas.  Prmsep -^^.'  .^.^ 

Scythes,  etc.,  from cviii!  420 

Preventive,  Bower's Ixxvi',  212 

Protecting  Iron  from Vvvxi"412"-' cviii"  270  ;  cxvi,  469 

Ixxxix,  327 

^^"^^•"^  ll  jKliation  on;^irpi^^ii^^;'Mode  c;^:"Iilamancl ^  IJO 

Ruthen's  hydraulic  Propeller.    I.  Newton ^^^'^    g^ 

Rutter's  lieat  Process 


Saccharifying  Rice  and  Maize.     P'^f''^-;-r:-- xliii,    50 

Saccharitnetric  Process,  New.     Eug.  Peligot  "•— .     .^^ 

Saccharometer,  or  Polar.scope,  Lam^"*  «• /«^g^« V;;    ;      iv  132 

Saccliarum  of  tlie  sweet  Potato.    Root.  Haie -^ xxv,  121 

Saddle  Trees.    -Pf  ^''^^  y---, iV">i7""xii"3o""  xv' I'sT  ;"xxi,  59 ;  xxxvii,  114 

Saddles,  Improved      Patents............n, -^^^  ,  xii,  3U  ,  xv,  1      ,       ,  j xxii,  122 

making,  Mode  of.     fatent Ixxix,    26 

Paclc-,  Useful ..xxviii,    71 

Safe  for  Bonds,  etc    of  Masonry  .^.  ...:....•■••• ••••"- j^j     10 

Fire-proof-,  Intringement  of  Patent  toi -^  ..gl 

immense,  for  the  Buenos  Ayres  Government ^^^   5^ 

Safes,  etc.baulv,  Report  on  Yale  s ^^.j^  36q 

Fire-proof Ixxv,  202 

Locks  and ...Ixxx,  209 

Safe.      H.  Dircks.... 

Safety  Lamp.    See,  also,  ivam^;.  cxviii,    61 

Marsaut's 

Valves.    See  Valves.  ..Ixxxi,  284 

Saffron,  Adulteration  of r'V{:""r>'Vi'AV"," "^P-i civ,  269 

Sahara,' Desert  of,  "ot   -merly  the  Bed  ot  -^r^-i^--^^-.  eiv.  153  ;  cxi,  310 

sea  111  iiic l"';'i" —  civ,  274 

Objection  to  the  .■.■".■.■.■■"■".".'cviii,  279 

Saharan  Railroad ■-^■■:-\ .".xvi,  196;  xvii,  276 

Sail  Cloth,  Improved,     patents ^^  2s9 

Poweron  Railroads..... • xii,  200 

Sails,  Mode  of  making.     Fatent...... yL{:''''''i^''ii''iJ'arnn^^siv     ci,229 

Saint  Anthony,  Falls  of,  Preservation  of  the.    F.  U.  Faiquhai...... ^^.,    ^^ 

Cloud,  Crystal  Palace  at vii,  111 

Elmo's  Fire,  Account  of --• -^V-:;; ;;;;" xxiv,  362 

seen  in  Orlviiey.     Wm.    iiaiii ciii,  257 

Gothard  Railway '. 

^^^'""''^  xciii  151;  xciv,  5;  xciv,  78;  xciv,  .296 ;  xcv,  372; 
xcv  72-  xcvi,  83;  xcvi,  337;  xcvin,  86;  c  316; 
ci^  229;  cii,  394;  cv,  69;  cvi,  68;  ^^^'^^^^J '  "J^^ii,  461 

Ca"use"o"f"We"akness'in  the. ...- ^^J.^  g^ 

Character  of  the  Railroad  leading  into cvi,  4i« 

Circulation  of  Air  m :   '  070 

Economical  Engineering  in  ttie^....^.. ....-• ••■^  :V  - 

Lawrence  &  Atlantic  R.  R.,  Report  on  the.     A.  C.  Morton. ........xh.m,  338 

Louis  Tunnel ••• ■• xcv,    80 

Union  Passenger  Depot 216 

Peter's,  Bramanti's  proposed  Cupola  tor .■.■.■.■■.■.'.■  ".'.'.'xxiii,  153 

Petersbuigh "■•/■■■;•■ f cvii,  345 

Sah'cylic  Acid  in  Beer,  Detection  ot j^^^^  141 

Salinometer  Case,  Long's,  Report  on  ■.■■■■■.■.■.■. Ixxxii,  152 

Salinometers 
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Salinometers,  for  marine  Boilers 1,    57 

Salt  Boilers,  Removing  Bitterings  from.     Patent xxvi,    85 

common,  Chemical  Examination  of.     C.  Morfit Ixvli,  132 

Transforming,  into  Sulphate  of  Soda xlviii,    53 

Decompcsition  of,  by  Steam Ixxxi,  421 

Deposits  at  Stassfurt.    Bald  &  Mactear Ixxxvii,  340;  Ixxxvii,  408 

near  Berlin Ixxxviii,  155 

-evaporating  Furnace.    Patent xviii,  192 

in  the  Sea Ixxi,  391 

Object  of lix,  384 

Manufacture  of  ...ii,  12;  vi,  369;  viii,  61;  xiv,  136;  xvii,  194;  xxvi,  205;  xxix,  262 

Mine  in  Switzerland xxxi,  215 

Mines,  The  electric  Light  in cvii,  349 

Mining,  Effects  of,  in  Cheshire,  Eng cvii,  341 

of  western  Pennsylvania.    Booth  &  Gan-ett Iv,    48 

Pan.     Patents v,  253;  vii,  422 

Eock-,  Borings  for Ixxxiii,  160 

lmmen.se  Deposit  of  pui-e Ixxxiii,    68 

Large  Lens  of xxii,  415 

Springs.  Large Ixxxiii,  368 

"\yater,  etc,  freshening,  Apparatus  for.     Patent xxxix,  398 

Purifying,  for  Manufacture  of,  Salt    Patent xxv,  278 

Saltpetre,  Chili ^ xv,  401;  cxiii,    69 

Making,  in  France  and  in  Spain.    Don  G.  Bowles viii,  305 

Occurrence  of xci,  229 

Salts  arising  from  organic  Bodies.     Regnault xxvii,  336 

Decomposition  of,  by  hot  Steam.    E.  Solly xlv,  426 

Crystals  of,  Preser\ang,  for  the  Microscope.   Robt.  Warringtou..xxxviii,  285 

Solution  of,  in  Water.  Ijowering  of  Temperature  due  to Ixxxviii,    47 

Samarskite,  New  spectral  Rays  in cvii,  344 

Samuel's  railroad  express  Engine xlv,    88 

Sand  and  hydraulic  Sand.    Treus.sart xxv,    89 

Bath,  Mode  of  arranging  a.    R.  E.Rogers xxvi,   26 

Blast  for  renewing  Files,  Use  of cvii,  204 

Process,  Tilghman's  Report  on xciii,    78 

Bricks  and  Stones cxviii,  395 

Filtration  at  Berlin.    Wm.  Ripley  Nichols cxii,  436 

flowing  under  Pressure viii,  374 

Flow  of,  through  Tubes xxii,     1 

Foundations  on xxvi,  283;  xxxvii,  361 

etc..  Impressions  in.  Preserving Ixxii,  133 

Metallic xxxviii,    65 

Motion  of,  through  Tubes.      T.S.Brown xxii,    73 

-sharpened  Files cxvi,  381 

Sandstone,  Artificial  hardening  of xcix,  338 

Sandy  and  Beaver  and  Mahoning  Canals xix,  297 

Canal,  Report  on.     E.  H.  Gill xxi,    23 

Sang's  Platometer,  or  automatic  surface  Calculator liii,  239 

Sap,  Rain  of cvii,  3-38 

Sponification  of  Fats  by  Chloride  of  Zinc Ixvii,  3.57 

Theory  of.    Liebig xxxiv,    58 

Sapphix-es,  Artificial  white Ixiv,  1.34 

Saragossa  Sea-weed xxv,  354 

Sash-making  Machines xii,  106 

Sashes,  Improved  window xxvi,    66 

Whiting's  patent xxiv,  183 

Saturation  of  marine  Boilers.    J.  H.  Warner Ixiii,  315 

Saturn's  Ring xxvii,  135 

Sausage  Machine.     Patent xxi,    51 

Savery  &  Co's  Casl^ironware,  Report  on xl,    42 

steam  Engine.     Colladen  and  Championniere xxvi,  261 

Saw  Dust,  spontaneous  Ignition  of.  Report  on  a  Case  of Ixii,  143 

Band-,  Huge xcv,  222 

diamond.  Young's xcvi,  290 

Mill xci,  219 

Head  Blocks  for.     Patent xiv,    95 
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Saw  Mill,  Improved.    Patents xv,  319;  xxvi,  246 

Pit V,  283 

Set,  Improved.     Patent xi,  171 

Sawing  Machine,  Band- Ixxxix,     6 

Ee- xc,      3 

Goodspeed&  Wiswell's,  Report  on xviii,  387 

Machinery.    Patent iv,  259 

J.  Richards xc,  17;  xc,  89;  xc,  233 

railroad  Rails,  Machine  for xxix,    70 

Saws.     Robt.  Grimshaw cix,  25;  cix,  168;  cix,  228 

and  sawing  Machines Ixxxix,  396 

Band.    J.  H.  Richards xc,  174: 

Endless,  for  Iron Ixxix,  255 

Cucular.     Patent xxx,  396 

adjustable,  Harrisons  &  Highfield's.     H.  Ilowson Ixi,  190 

Direct-acting,  in  western  Mills Ixxxvi,    78 

Hand-,  Improvement  in Ixvi,  116 

improved  by  Hammer-hardening i,    81 

Sawyers,  Expanding  Wedge  for yi,  116 

Saxton's  Pyrometer,  Report  on xxxiii,    8S 

Scaffolding Ivi,  215 

used  in  erecting  Monuments xxxviii,  102 

Scale,  and  Protractor,  Draughting.     M.  Twitchell ii,  318 

Beam,  Davis's Ixxii,  214 

in  steam  Boilers xxxi,  4G;  xxxiv,  65;  ex,  280 

Preventing, 

xiii,  420  ;  xvii,  138  ;  xvii,  424  ;  xxxviii,  137  ;  civ,    14 

Use  of  Zinc  for.     Corbigny cv,    49 

Scales  and  Gauges.  Hodge's Ixvi,  209 

Fairbanks'.'  Patent xv,  399 

for  weighing  Coal  from  the  Cart Ixvii,  143 

Marquoi's,  Improved  Form  of.     W.  D.  Marks cv,  418 

Weigh-lock,  E.  &  T.  Fairbank  &  Go's,  Report  on li,  430 

Scandium  :  another  new  Metal evil,  416 

Scarlet  Color  for  the  Palette.    A.  A.  Hayes viii,  347 

Schaeffer's  patent  steam  Gauge Ix,  202 

Schafhaeutl's  Modeof  purifying  Castings xl,    69 

rendering  Iron  Malleable xlvi,    64 

Schau's  Apparatus  for  preventing  Incrustation  in  Boilers Ixxiv,    48 

Schinz's  (Charles)  Travels  in  Europe,  Diary  of Ixii,  57,  129 

Schist,  bituminous.  Making  illuminating  Gas  from xxx,  335 

Oils,  Inflammability  of  Petroleum  and.    Robt.  Peltzer Ixxxvi,  333 

Schists,  bituminous,  Origin  of Ixvii,  122 

Schlough's  self-retaining  grate  Bars.     H.  Howson Ix,  116 

Schneider's  electric  deep-sea  sounding  Apparatus Ixxiii,  264 

Scholastic  Thermo-dynamics cxi,    17 

Scholfield's  Instrument  for  measuring  Distances xv,  162 

Schomacker&  Go's  Pianos,  Report  on xliv,  396 

School,  agricultural,  Templemoyle xxvi,    56 

of  Chemistry xlvi,  280 

Design  for  Women 1,  69;  li,  427  ;  liii,  208 

in  Manchester,  Formation  of  a xxvi,  129 

Polytechnic,  of  Switzerland Ixii,  129 

Schools,  common.  Natural  Sciences  in.    J.  Ennis civ,    27 

Excess  of  Labor  in cxiv,  473 

railroad,  Russian evil,  422 

Technical,  of  Holland xc,  369 

Schultze's  white  Gunpowder Ixxxi,  213 

Schuylkill  Canal,  Manager's  Report  of xli,  157 

Navigation  Company.    Edward  Miller xli,  236 

Business  of xxi,  431 

Report,  by  Managers  of xli,  157 

river  Basin,  Rainfall  in  the.    H.  P.  M.  Birkinbine ci,  185 

Gauging  the  Flow,  etc.,  of.     H.  P.  M.  Birkinbine ci,  321 

Water,  Investigatioii  of  the  Circumstances  affecting  the  Pota- 
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the  Arts,  Annual  Report  of.    S^,^  volume  of  date  sought. 

Report  of  the  Committee  on.  Reports  by  this  Com- 
mittee, see  name  of  Inventor  or  Patentee,  and  title 
or  name  of  Invention  or  Patent,  etc. 
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Medal,  Resolutions,  etc.,  concerning  the cvii,    72 
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Steamship ' xxviii,  141 
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B.  F.  Isherwood lii,    42 

Reply  to  Remarks  on.    J.  W.  Nystrom lii,  138 
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and  paddle  Wheels. li,  275 
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Screws,  Casting,  Method  of.    Bowser xxxix!  202 

Diameter  of.    Jas.  Dean..^..........--  ■"■••••■— ■•• cix,    73 

square-threaded.  Angular  Pitch  of.    W.  Lewis •••;:^v  ^^^ 

Wood-.     Patent .• y":"''""'i"v'^rt\ vii'      ."• 
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Bed,  Nature  of  the  deep.     G.  C.  \\  allien .      ^ 
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Protection  at Ixxxii,  346 

Sahara  not  formerly  the  Bed  of  a civ,  269 

Saharan xcvi,  149  ;  c,  196  ;  civ,  153  ;  cxi,  310 
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Promotion  of.     J.  Bowie xxiii,  147 

Packing,  for  Transportation iv,  285 

sent  by  Mail xxxi,    69 
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257 

Selenium,  Electric  Piojjerty  (new)  of cxii,  237 

iiluniinated.  Electromotive  Action  of,  discovered  by  Mr.  Fritts. 

Wcruer  ISiemens cxix,  453 

Selenotropisni cxvii,    71 
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Serrin's  automatic  electric  Light Ixxv,    96 
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Venetian civ,  368 

Sewers,  Brick  and  iron  Pipes,  Substitute  for Ixiii,  200 
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thread  Controllers  of,  Patent  for Ixix,  377 
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Shafting,  Mill  and  factory.     J.  B.  Francis Ixxxiii,  379 
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piston  Rods,  Formiihe  for  Size  of.    D.  M.  Greene Ixxvii,    56 
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Shafts,  water-wheel,  Splicing.    J.  &  S.  P.  Gilpin xi,  292 

Shalder's  Patent  Fountain  Pump xi,  193 
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reservoir  pressure  Gauge xcvii,  153 
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English  Modesty  relative  to liii,    47 

French  Experiment  in cxiii,    67 

Improvements  in xvi,    61 


259 
\ 

Ship  Building  in  New  York  in  1851 liii,  112 
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Ship's  Bolts,  etc.     Fatciit.  xvli,    44 

Log,  Plan  for  keeping.     F.  Beanfort xxvii,  1.59 
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Iron Ixi,  122 

Action  of  Air  and  Water  upon.     R.  Mallet xliii,  124,  187 

and  wooden.  Cost  of  Re))air8  to Ixxv,  357 

Construction  of.     S.  Holmes xcvi,  17,    89 

of  great  length.     Wm.  Fairbairn Ixxiii,  385 

Proper.     Wm.  Fairbairn lii,  367 

Coppering Ixxix,    51 

Correction  of  the  C'ompass  in.     G.  B.  Airy Ix,    53 

R.  FitzRoV Ix,  118 

Wm.  Scoresby Ix,  192,317 

Depolarizing .'. Ixxxv,  115 
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Ships,  Iron,  Durability  and  Preservation  of.    Wm.  Fairbaim xcvi,  281 

Efficiency  of.     Jas.  Beckett xxxvii,  2H7 

in  tlie  French  Navy Ixxv,  354 

IIiills  of,  Destructive  action  of  Minium  on^    Jouvin Ixxiii,  392 

armored  and  other,  Preservation  \i.    F.  C.  Calvert, 

'  Ixxvi,  348,  419 

Local  Attraction  of xxvii,  411 

on  Compass,  Neutralizing.    Hays xl,  198 

Navigation  of lix,    Hi 

Preservation  of.     J.  Young xcvi,  154 

Red  Lead  Coating  of Ixxvi,  181 

Piust  of Ixxxviii,  295 

Security  in. lx?ociv,  155 

Sheathing  for viii,    94 

Shells,  Barnacles,  etc.,  on  Hulls  of Ixxviii,  356 

struck  by  Lightning.     W.  S.  Harris Ivii,    57 

Length  and  breadth  of,  Piatio  of  the.     A.  C.  Stimers xci,  2()0,  305,  401 

Leakage  in,  Lessening  Danger  of.     Fatent iii,  242 

moved" by  Force  of  Wind  and  directly  against  it x,    40 

of  least  skin  Resistance,  Proporticms  of.    Rankine Ixxvii,    28 

Resistance,  for  limited  Dimensions.  Sections Ixxvi,  131 

Parabolic  Construction  of.     J.  W.  Nystrom Ixxvi,  389  ;  Ixxviii,  261 

"Pioneer"  and  "  City  of  Pittsburgh,"  Dimensions,  etc.,  of Iii,    50 

planking  of.  Internal.     Patent '. xviii,    42 

propelling.  Mode  of.    Anew xciii,  367 

Machinery  for.     Patent,  Oct.,  \XM xiv,  .339 

Instruments  of.  Submerging.     Patent. xlvii,  187 

Screw  or  spiral  Lever  for.     Patent xii,  181 

Preserving,  Report  on  Substitution  of  Lime  for  Salt  in xxix,  393 

raising,  Air  Bags  for c,  387 

for  Repair,  Modeof.     Patent xxi,  420 

from  the  Water.     Patent x,  160 

sunken xxii,  46  ;  xxxvii,  268;  Ixxxiii,    84 

three  stranded.    Geo.  Bayley \iii,  224 

Resistance  of .    W.  J.  M.  Ranking Ixxiii,    22 

to  Motion  of.     John  Lowe Ixxxix,  389 

Safety  of,  at  Sea Ixx,  200 

Saloons  of.  Stationary xcv,  153 

See  Boat;  Boats. 

Speed  of Ixxv,  338:  Ixxx,  194 

Measuring,  Woodside's  Perambulator  for,  Report  on xix,  179 

some  sailing : Ixxix,  397 

.steam  and  sailing.     Ed.  Brandt... Ixxi,  339 

Stability  of,  in  Water.    J.  W.  Nj-.strom Ixxiv,    53 

Steel Ixvi,  274  ;   Ixxvii,  175  ;  cvii,  413 

Stowage  and  sailing  of.     John  Pearse viii,  145:  ix,  3.36 

steering.  Self-acting.  Apparatus  for.    J.  P.  Joule Ixxx,  205 

Strains  of,  Some  of  the.    W.  J.  M.  Rankine Ixxviii,  3.54 

Submerged,  Recovery  of  Stores,  etc. ,  from.  De  Roos  and  Dickinson. .  xix,    64 

Preservation  of  Timbers  of,  Apparatus  for  the Ixxxiii,    66 

Unsinkable , Ixxv,  208 

Jas.  Parker Ixxxii,  323 

and  Incombustible Ixxiii,  105 

Ventilating,  Modeof r. Ivi,  284 

War,  Application  of  Steam  to.    W.  N.  Jefifers liv,  289 

Armored.      Isaac  Newton Ixxiii,    73 

J.  W.  Nystrom Ixxv,  187 

W.  H.  Shock Ixxiii,  332 

Construction  of Ixxvi,  122 

Form  and  Materials  for.     Jos.  Saniuda Ixxiii,  198 

Gunboats  capable  of  engaging Ixxii,  369 

Sea- going  Turret Ixxxi,  153 

Use  of  Galvanized  Iron  for Ixxiv,    59 

Ventilation  of Ixxv,  199 

with  Iron  Hulls Ixxv,  197 

British  (steam),  Armament  for xliii,  423 
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yiiips,  War,  British  (steam),  Cost,  llepairs,  etc xxxvii,  155 

iron-clad,  l«(jl Ixxii,  ^M:^ 

Stability  of civ,  149 

Xiiiiil)er  of xliii,    70 


circ 


rcular ci,  148 

Round  Sterns  to xiii,  211 

U.S.  steam lix,  12G;  Ixiii,  125 

Construction  of Ixii,  2.»t) 

Failure  of  some.     Official  report Ivii,  1J^6 

screw,  Building,  185« Ixv,  355 

water  Lines,  Plane  of.  Investigation  of.     W.  J.  M.  Kankine....lxxvii,    24 

Wood  and  iron xxxiii,  320 

Shipwrecks,  Coast  Moitar  used  at.     Bagnold xxxvii,  271 

Loss  of  Property  and  Lives  by xxiii,    (58 

Plan  of  a  navigable  Baft  in  case  of xxvi,  101 

Preservation  of  Lives  from.     E.  Hodges xiii,  19."? 

Shive's  Covernor Ixxxi,  417  ;  Ixxxiv,    41 

Beixut  cm Ixxxiii,  421 

Shoes,  etc.,  Attaciiing  Soles  to    Fatent xvi,  25(3 

Caoutchouc.     Fatenta '. xxvi,  248  ;  xxviii,    24 

Making.     Patevt xi,  264 

sewed  with  Wire xxvii,  344 

Waterproof.     Patent xviii,  194 

Bendering.     I'afent xxiv,  336 

horse.  Leather,  Yates' ^. ciii,  303 

Making.      Patent , xix,  339 

New  kind  of '. xxxii,  421 

without  Nails,  Making.     Patent vii,  403 

Old,  converted  into  Combs Ixxxviii,  296 

Safety,  for  railroad  Cars  and  Engines xciv,  370;  xcv,      6 

Sholes  &  Gliddens,  Scott  Legacy  Medal  to,  for  improved  Type-writers c,  372 

Shooting,  Duck iii,  134 

Shop  Manipulation  for  Apprentices,  Principles  of.    J.  Bichards, 
xcvi,  304,  379  ;  xcvii,  31,  165,  252,  392  ;  xcviii,  25,  114,  197,  266,  326,  415 ; 

xcix,  59 132 

Shops,  Pennsylvania  Railroad,  at  West  Philadelphia.    J.  M.  Wilson, 

xcii,  39,  113,  318;  xciii,  21,  196;  xcv,  314 

Work-,  Floors  for.   C.  Sellers ._. xcii,  219 

Metric  System  in  our.     Coleman  Sellers .' xcvii,  381 

Shorthand,  Historical  Sketch  of,  in  Philadelpliia civ,  223 

Phonetic,  at  the  Franklin  Institute civ,    16 

See  also,  PhonograpJiy. 

Shot  and  Shell,  Manufacture  of.  "  F.  J.  Culmann xxii,  8,  82, 144 

with  spiral  Flanges xiv,  361 

Guns  and  leaden  Shot xlvi,  338 

Improvement  in.     Patent i,    59 

-making.  Process  for Ixxviii,  280 

Manufacture  of xlvii,  407 

-projecting,  New  Method  of vii,    18 

Self-heating,  for  war  Purposes  xlviii,  455 

Shovels  of  ca.st  Steel  and  Iron.     Patent viii,  133 

Shriver's  bow  Spring  for  Carriages,  Report  on xxxvii,  108 

Shultz's  spark  Arrester,  Bei)ort  on xxii,    33 

Shuttle-box  Mechanism,  R.  B.  Goodyear's,*Report  on c,  302 

Shutters,   Paper cix,    64 

Revolving hi,  349 

Iron  safety.    Wm.  Baddeley xxiv,  344 

Siberia,  Frozen  Soil  of xxvi,  286 

Baer xxvi,  118 

Temperature  of  Earth  in.    Erman xxvii,  3.38 

Sick,  New  flesh  Broth  for  the.    J.  Liebig Iviii,  401 

Siddall's  hemp-breakiiig  Macliines Ixxx,    67 

Siderium,  another  new  Metal Ixxvi,  336 

Sideroscope vii,    54 

Sidle's  centering  Turn-table  for  mounting  microscopic  Objects evil,  360 
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Siebes  Tap vi.   7© 

Siemens'  belt  Dynamometer.    Rob't  Briggs ex,     1 

chronometric  engine  Governor xl,  357 

compressed  Glass civ,  126 

electric  Railroad ex,  112 

Furnaces Ixxxi,  33G 

regenerative  gas  Burners.     C.  E.  Konaldson cxviii,  298 

steam  Engine.    C.  W.  Siemens Ixii,  218 

telegraphic  Apparatus 1,  209,  255 

Theory,  Objections  to cxv,  466 

Unit.     F.  Kohlrausch xci,  349 

Sieves,  wire,  Preventing  rapid  Wear  of.    Blake  Bros xli,  275 

Signal  .Clock,  Electric cxvi,  372 

A.  D.  and  G.*W.  Blodgett cxv,  205 

Lantem,  Holmes'  self-lighting xcv,  299 

Light,  New  marine.     R.  H.  Thurston Ixxxii,  302 

Lights,  Inextinguishable cvi,  140 

Robson's  patent xxxviii,  344 

Marine  Alarm  or lix,    91 

Pipes,  Hot-air ciii,  321 

Service  Bureau ; xcv,  29m 

Resolutions  concerning ., ci,  292 

weather  Reports.    P.  E.  Cliase xcii,  278 

Signals,  Distinguishing,  for  Steamboats xxxii,  287 

distress,  Holmes' civ,  231 

Fog xciii,    80 

American ci,    37 

by  Sound Ixviii,    61 

Gong  for xxviii,  347 

New; xcix,  243 

for  Daltonists cvi,  427 

Night,  for  river  Steamers xxx,  190 

Phonic,  in  Navigation.     J.  C.  Cresson Iviii,  397 

Railroad xxviii,  284:  Ixxvi,  311  ;  xciii,  75;  xciii,  160;  xeiv,    79 

block  System  of,  Safety  of  railroad  Traffic  and ciii,  187 

danger  a  uniform  Code  of,  Memorial  of  Franklin  In- 
stitute on Ixxxiv,  135 

from  China lix,    12 

Prevention  of  Accidents  by Ixv,    2.5 

Regulations,  etc.,  for  English  railroad  Employes xxxiii,  239 

Self-acting Iviii,    12 

Train,  System  of Ixv,    90 

Survey,  Correction  for  oblique  Illumination  on.    Mayer Ixxxi,    98 

System  of.     Fatent, ■•  xi,  192 

to  prevent  Collisions  at  Sea  Ixxv,  332;  cxv.  .314 

C.  H.  Ha.swell Ix,  145 

Silberman's  universal  printing  Press Ixvii,  337 

Silica,  crystallized,  Preparation  of,  in  the  dry  Way Ixxxix,  261 

Aniorphous  as  a  means  of  Fixing  Pigments  and  Dyes, xc,  158 

Gelatinous  stalactitic xcv,  1.57 

Hvdrated Ixxiii,    64 

Influence  of,  on  Fermentation Ixxiv,    41 

Observations  upon xliv,  209 

Powdered,  as  a  moulding  Material xcv,  1.30 

Silicate  Crystals,  Ailificial  Corundum  and cv,  204 

gelatinous.  Natural cvii,  424 

Siliceous  Bronze, cxx,    45 

Earth xxvi,  397 

Silicon  and  Aluminum,  Electro  deposition  of.    Geo.  Gore Ivii,  353 

Titanium  in  pig  Iron  and  Steel,  Determination  of.     T.   M. 

Drown  and  P.  W.  Shinier cxi,    18 

Evolution  of.     Robt.  Hare xv,  289 

in  pig  Iron  and  Steel,  Determination  of.     T.  M.  Drown cvii,  391 

Properties  of.    Robt.  Hare xv,  362 

SiTk xviii,  358;  Ixxx,  113 

and  Cotton,  English  and  French.    T.  Allsop ij,    81 
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Silk,California Ixxxviii,  369 

Cleaning  silk,  woolen,  and  cotton  Goods.    Anne  Morris vi,  200 

Cocoons  of  Louisiana.    P.  S.  Duponceau xii,  315 

Consumption  of xv,  280 

Corali,  Clieuiical  Plxaniination  of.     And.  lire xxxiii,    93 

Culture.    S.  Cliamberlaine cix,  122 

in  tlie  U.  8.     Ijorin  Blodfiet cxiii,  216 

Drying  in  tlie  Loom,  Instrument  for.     Jas.  Ryan xxvii,  195 

Formation  (if.     M.  H.Straus xxix,    67 

from  Lower  Assam,  Raw  and  manufactured xxvii,  114 

Manufacture xcv,  225 

of,  Machines  used  in xxviii,  175 

Motli,  Ailantliine  and  the  Ailanthus.    Robt.  Paterson Ixxvii,  378 

Printine:  Calico,  etc xxiii,  140 

Raising Ixxxviii,    82 

raw.  Filature  of.  Steam  Apparatus  for  the .^ xii,  317 

Removing  Gum  from * Ixxxviii,  369 

Soluble Ixxvii,  192 

Spider xxii,  142 

testing,  Apparatusfor Ixxii,    54 

twisting  Machine.     Patent xx,  408 

water-proofing  Silk  and  Cloth,  Process  for.    Collet i,  is.j,  251 

Worm,  A  new Ixvii,  353 

Chrysales  of xxvii,  214 

Worms xxii.  269 

J.  T.  Sharpless ii,  22,94,  139 

W.  B.  Honyman vi,  244 

Rearing.     Futent, xxi,  349 

Sillometre,  submarine  Thermometer,  etc.,  etc xxxvi,  .348 

Silt  in  Harbor  of  Xew  York,  Di^positof.     C.  II.  Haswell Ixv,  161 

Silurian  System.  Murchison's xxix,  353 

Silver.     A.  E.  Oaterbridge ciii,  339 

Action  of  muriatic  acid  (ras  on.     Boussingault xx,  181 

Alloys  of,  with  embrittling  Metals,     A.  E.  Outerbridge,  Jr evii,  377 

and  Bisulphide  of  Carbon,  Sparks  from  a  Mixture  of xcv,    85 

Cop])er,  Separation  of viii,  353;  xciv,  285 

Lead  in  the  Hearths  of  blast  Furnaces Ixxxiv,      8 

Assay  of,  by  wet  Process.    Gay  Lussac xxiv,  417 

Chloride,  Bromide  and  Iodide  of,  Behavior  of,  in  Light.     Vogel, 

Ixxvii,  122,  182 

Chloride,  Reducing xci,  160;  xcii,    12 

Coins,  Amounts  of  Lead  in  some.     Eliot  &  Storer Ixxii,  262 

detonating  Compound  of.  Preparing  a,  by  means  of  coal  Gas Ixvii,  127 

Engraving  on xlvi,  404 

Extr.action  of,  from  Galena Ixxii,  162 

Lead.     H.  Pattinson xxvii,  191 

its  Ores.     C.  LeN.  Foster Ixxi,  313 

German,  Analy.sis  of xxii.  135 

Mode  of  the.     J.  C.  Booth xxiii,  201 

Hardness  of '. Ixxxii,  441 

Iodide  of,  Xew  Property  of.     H.  F.  Talbot. ...~. xxvi,    61 

To  distinguish  the,  from  the  Chloride  or  from  Embolite..xcvi,  153 

Loss  of  silver  and  lead  Ores  in  washing.     E.  Hazard Ixv,  01.  138 

in  roasting  the  Ore,  Causes  of  the.     Plattner Ixii,  201 

melted.  Oxveen  from.     Levol liv,  396 

Mill  in  the  Clouds cvii,  201 

Mines  of  Arizona.     Wrightson Ixxi,  211 

molecular  Structure  of.  Change  in  the.     Rob't  Warington xxxviii,  204 

Nitrate  of,  and  Charcoal xcii,  302 

Removal  of  Stains  of Ixi,    24 

Ores,  Extraction  of xxiv,  421 

Treatment  of cxiv,  236 

Desulphurizing  gold  and Ixxxiii,    25 

used  at  Freiberg.     C.  A.  Winkler xxxvi,  109 

Reduction  of,  without  Quicksilver xlii,  204 

Oxide,  Reduction  of.     John  Stenhouse xxxix,  351 ;  xii,  282 
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Silver-plating cxi,    67 

and  plated  Ware.     Patent xi,  187 

by  galvanic  Action xxxvi,  o56  ;  liv,  138 

in  Sheffield.     Potter xxxvii,  201 

Solution Ixxxviii,    14 

Testing xcii,    76 

Preserving Ixxxviii,    13 

Production  of,  in  Great  Britain xxvii,  359 

Spain .....xlv,  351 

pure,  Mode  of  obtaining.     Wm.  Gregory xxxv,  353 

Radiation  of,  at  the  Moment  of  Solidifying cxvi,  354 

Refining ciii,  303 

Gold  and,  in  France vi,    21 

Salt-i.  Reduction  of,  by  Hydrogen xcvii,  110 

Solidification  of,  in  Fusion ." xxiii,  314 

Substitute  for Ixxii,  272;  Ixxiii,  384 

Test ; ; Ixxi,  241 

Silvering '. i,  306 

"and  gilding  by  Immersion.     Levol xxxvi,  142 

gilding,  and  "tinning i,  246;  ii,    6U 

J.  Cinieg Ixxi^j-    41 

New  Process  for.    M.  A.  Martin Ixxvii7l87 

Glass xliv,  248;  xlviii,  217;  Ixxiii,  191;  xc,    83 

Use  of  Glycerine  in 7? cxv,  148 

iron.  Process  for xv,  404 

or  Gilding  in  India.    John  Robinson i,    56 

Silver's  maiine  engine  Governor lix,  416;  Ixiii,  181 

Simm's  self-acting  circular  dividing  Engine xxxvii,  286 

Simpson's  hydro-pneumatic  Lift  for  Freight 1,    63 

Sine,  Cosine,  etc..  Finding.     T.  W.  Bakewell xxxvii,  221 

Singiu'.:  Telephone  at  Stevens'  Institute.     H.  Morton cvi,  112 

Single-acting  expansion  Engines,  Economy  of  Rankine's  Theorem  relating 

to  the.     W.  P.  Trowbridge ." cxiv,    81 

Singular  case  of  the  Corrosion  of  Steel.    Chas.  E.  Munroe cxv,  309 

Sink-hole.  Account  of  the  filling  of  a.    Chas.  Paine Ixxxv,    28 

Sinking  Shafts  in  Quicksands cxvii,  461 

'Sinus,  Manometer.     Thomsen's cviii,  141 

Siphon  Slide,  Holnian's xcvii,    15 

Siphons  and  water  Gate  for  canal  Reservoii-s.    S.  H.  Long iii,  350 

Different  kinds  of xvi,    37 

filling  long.  Mode  of.     Wm.  Foster xx,  353 

for  draining  a  Tunnel.     Claudius  Crozet Ixxxviii,  111 

Improvements  in,  Proposed.     D.  Livermore xiv,  225 

in  Sewers ex,  347 

Inverted Ixxxvii,  339 

in  the  Seine Ixxxvi,  416 

Mode  of  using.     T.  Ewbank xviii,     3 

Remarks  on.     T.  Ewbank xviii,  367 

Steam Ixxxii,  351 

Sire's  Pendulum cxv,  383 

Sirius,  Spectrum  of Ixxxii,    67 

Sisco's  new  Chain , Iii,  427 

Size,  Effects  of,  in  mechanical  Construction xix,    68 

of  Drops  and  the  U.  S.  Dispensatory.     Charles  F.  Himes..^ cxvi,    57 

or  Glue  for  Weavers,  wall-paper  Manufacturers,  etc „. i,  302 

Sizes  and  Varnishes,  Gold ; viii,      6 

Sizing  for  Paper cvi,  425 

Skepticism,  Scientific,  as  to  the  Telephone cvi,  425 

Sketching  Paper .'. civ,  3<59 

Skinner's  safe  Coach v,  354 

Skins.  Action  of  Tannin  upon Ixiii,    67 

dressing,  in  Morocco,  Mwle  of xvii,  214 

(Toldbeaters'  lathe  Bands  and iii,  322 

Preparing.     Patent xxxiii,  3.59 

Sky,  Blue  Color  of  the.     John  Tyndall Ixxxviii,  34,  114 

Dark  Color  of,  at  considerable  Heights  in  the  Atmosphere, xxi,  135 


265 

Slade,  (Tcrman  Scientists' Belief  in cviii,    L'7 

Slag,  Blast-furnace cviii,  410 

Densities,  Use  of  cletei'mining,  in  smelting.    Macfarianc cviii,  121 

Furnace Ixxxi,  131 

Glass  from cv,  422 

Puddling,  Use  of  Fluor-spar  in  working xcvii,  a74 

Utilization  of * Ix,  41(>;  xci,  53;  xciii,  1(!0  ;  xcv,  ini 

Slate  and  delible  Ink.    Patent xv,    43 

artificial,  Preparation  of iv,    89 

for  railroad  Sleepers, Slabs  of ....xix,  431 

Pavement,  Sawn xxx,    (54 

Roofing xcv,  1(50 

Strength  of cv,    64 

Slave  Labor  and  working  Land  by  Steam Ixxvii,    ^7 

Sleepers,  Kailroad cix,  20.") 

Boucherie Ixii,  40.s 

Longitudinal Ixxxviii,  304 

wooden,  Preservation  of xli,  314 

Sleet,  French '. cvii,  345 

Sleigli's  Patent  for  preventing  railroad  Accidents xlviii,  263 

Sm|e  Best,  American ii,  105 

for  Lathes.    T.  P.  Jones ii,  368 

Mason  &  Baldwin's  improved ii,  36i) 

Valve.    See  Valve. 

Sliding  Surfaces ' xci,  294 

Slips  in  Cuttings  and  Embankments xxxviii,    is 

Slow  Movements  of  the  Soil cxvii,  4()7 

Sluice  Cocks,  Improvement  in.     Patent xliii,    45 

Gates,  Bear  Trap.     Ellwood  Morris xxxii,  3(51 

scouring.  Self-acting  Weir  and xxxiv,  330 

Smaltite Ixxxix,  262 

Smart's  improved  Rafter t v,  220 

Smee's  Galvanic  Battery xxx,  55,    63 

Smelting  copi)er  Ores,  "Process  of.     Rivot  &  Phillips xlvii,    60 

Furnace,  The Ixxiii,  343 

for  Lead,  etc..  Improved.    Patent iv,  2.54 

Ridgway's,  Report  on xx,    78 

Iron xiv,  I.IO  ;  xxv,  ;'/33  ;  xxviii,  385 

air-blast  in.  Elfect  of  Velocity  of xxiii,  155 

Crane's  Patent  for xxxiv,  1.34 

heated  Air  in.  Employment  of xiii,  .•■>39 

Ilot-air  Blast  in.     W.  AVood xxiv,  348 

Improvement  in  ix,  215 

with  anthracite  Coal xii,  231 ;  xxv,  405 

J.  Malin iv,  217 

G.  Crane xxv,  125 

B.  B.  Howell xxv,  166 

Robin xix,  264,  ,341 

hot-air  Blast.     Dufrenoy xix,  122,  208,  269,  348,  415 

First  American  Works  for xx,  361 

M.  E.  Gueymard xix,  119 

Thos.  Clark xxiv,    46 

magnetic  iron  Ores.     H.  Fairbairn xlix,  125 

Ores^roper  Coal  for xlii,  353 

Terms  used  in  France,  Spain  and  Germany xlv,  293 

with  anthracite  Coal.     Daubree xxvii,  259 

hot-air  Blast.     A.  Guenyveau xxi,  62,  135,  354 

Works  at  Pittsburgh,  New xciii,  224 

Smith,  Geo.  W.,  Resolutions  upon  Death  of ci,  .36H 

Smith's  automatic  railroad  Brake,  Report  on xx,  217 

car  Brake Ixiv,    57 

compass  Needle,  Report  on xviii,  318 
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electro-magnetic  Machine,  Report  on Iviii,    67 

prismatic  Camera xxxvii,  198 

revolving  timber  Plane,  Report  on xii,  161 
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Smith's  screw  Tropeller,  Experiments  with xxxix,  141 

Tuyeres.     W.  Xoton xlii,  286 

Smoke  and  Steam  under  the  Microscope cxi,  384 

avoiding,  from  boiler  Furnaces,  Means  of lix,    84 

Burner : xxvl,    99 

Condensing.     Patent v,  368 

Consuming vii,  274;  xxiii,  381  ;  xxvi,  2H5 :  xxvii,  257  ;  xxx,  402; 

xli,  13S ;  xli,  382  ;  li,  64  ;  Ivii,  351  ;  Ixi,  126 ;  Ixiv,  283  : 

Ixv,  403;  Ixvi,  2ft4;  Ixxxi,  3;39 ; xcv,  203 

Coal  and Ixxxix,  280 

in  Furnace  of  locomotive  Engine ciii,  174 

J.  C.  Loudon xiv,  1.33 

Disperser via,  419 

London,  purifies  the  Air Iviii,  406 
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-pipes,  etc..  Draught,  Height,  and  Area  of.    John  Lowe xcii.  111 
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Suppression  of xlii,  357 
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Smut  Machine,  Hollingswortlrs hi,    63 

Mill,  Grimes',  Beport  on xxxiv,    32 

Snake  Root,  Virginia,  Analysis  of.     T.  A.  Quevenne ^^l!!'  3^9 

Snow  and  Ice  on  Railways,  Mode  of  dissolving.     Fattnt xiii,  185 

Illumination cvii,  170 
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Phenomena  ^ liii,  207 

Plow,  Union  Pacific  Railroad xcv,     7 

Snyder's  parlor  Grate,  Report  on xxi,  118 

Soap Ixxx,  191 
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producing.  Peculiar  Mode  of.    F.  Plateau Ixxiv,    99 
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from  Flints xxii,  214 

Making,  Mode  of xix,    53 

Use  of  Al^  and  other  Plants  in Ixi,  207 
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ix,  321.  xxviii,  103  ;  xxix,  244,  245.  305  ;  xxx,  168  ;  xxxiii,  358 
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Roots cxviii,  238 
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-suds,  Gas  from.    F.  Boudet xxxiv,  211 
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Uses  of iv,  52  ;  i^  274;  xxv,  197 
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of  Arts  of  London.  Prizes  oft!ered  by xli,  283 
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Paris xvi,  115 
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Soda, Bicarbonate  of,  Preparation  of .    Artus xxxvi,    72 

Bread xxiv,    71 

Carbonate  of.  Manufacture  of.     I'utentx xxv,  40;i  ;  xxx,  185 

Caustic,  Action  of  upon  a  stoneware  Jar xlv,  212 

from  common  Salt,  Process  for  obtaining Ixxxii,  3.51 

Oryolite Ixxx,  'i^G 

Sea  Salt,  Manufacture  of cxvii,  .'J13 

nypophosjihite  of,  Explosion  of.     Trommsdorff Ixx,  201 

Hyposulphite  of,  F'ormula  for  making; xlviii,  2:57 

from  photographic  I'rints,  Removal  of, Ixxxii,    68 

Industry,  Present  Condition  of  the.    Walter  Weldon cxv,  441 

Liquors,  Crude  Oxidation  of Ixxxii,  284 
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Manufacture,  Electr(ilysis  in cix,    65 
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Peruvian xcvi,  378 
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Sulphate  of,  Manufacture  of.     K.  Phillips xxiii,    40 

-water  Apparatus Ixxxvi,  217,  3(31 

Sodium  Amalgam Ixxxiii,  231 

to  clean  Platinum,  Use  of Ixxi,  "JOO 

Amalgamation Ixxxii,  .'.48 

and  its  Manufacture.    Wm.  Beatson Ixi,    39 

Potassium,  Coal  Oil  as  a  Preservative  for Ixx,    24 

Preparation  of.     Werner xxix,  328 

as  an  explosive  Agent xciii,  9,    81 

Chloride,  New  Form  of.    R.  V.  Tuson ; Ixx,  2<J7 

Lines,  Reversal  of xci,  369 

Relations  of  Intensity  in cxii,  154 

metallic.  Preservation  of xcix,  356 

Spectrum  of cviii,  142 

Sulphide  in  Tanning,  Use  of.     W.  Eitner cii,  208 

Soil  Analyses  and  their  Utility.     E.  W.  Hilgard xcv,    70 

Artificial .". cxi,  471 
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Conservation  of cxvi,  .305 
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Selective  Absorption  of cxviii,  1.57 
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Motor cxviii,  238 
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Protuberances cxvii,  465 

Observations  of cxix,  494 

Remarkable .,. cxii,    74 

Rays,  Influence  of,  upon  chemical  or  moleculaf  Change .'. xlii,    7J. 

Rotation,  Elements  of cxix,  395 

Spot,  Duration  of  a.     \V.  Pringle xlvii,  126 
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or  Steel xci,  219 

Soldering  aluminium cxx,  133 

autogenous,  Richmond's xxx,  125 

cast  to  wrought  Iron xlviii,    50 

Galvanic.     L.  Eisner 1,  191 

Metals,  Application  of  Cyanide  of  Potassiuman Ixxii,  oSi; 
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Flow  through  Apertures  of Ixxxi,  271 
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Matter,  Inactive  Condition  of Ixxxiv,  264 
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XXXV,  138 ;  xxxvii,  242 

under  Pressure ex,  248 
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Flow  of Ixxxix,  244 
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into  Light,  Transformation  of cxiii,    68 
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Polarization  of,  etc.    S.  W.Robinson cxi,  201 
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Magnetizing  and  Demagnetizing xciii,    83 

radiant  Energy.    Alexander  Graham  Bell cxi,  401 

the  Wind cxvi,  464 

Propagation  of xxxiv,    29 

in  public  Buildings.    Wm.  Shand xxxix,     1 

Quality  of.  Experiments  on Ixv,  407 

Refraction  of Ixv,    64 

Velocity  of,  Estimation  of,  by  the  Method  of  Coincidences cv,  276 

Intense  and  feeble vi,  201 

Variations  in cxiii,  396 

Various  Modes  of  determining cvi,  271 

Vibrations,  Breadth  of  Strise  and cvi,  350 

Visible Ixxxiv,    12 

Water-fall  sensitive  to.    E.  J.  Houston xciv,  274 

Waves,  Amplitude  of civ,  267 
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Bresina ..c,  287 

Bilge,  Speakman's  Apparatus  for Ixxxiii,    65 
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Sounding.Sea- civ,  432 

Apparatus  without  a  Lino,  Tlie  Bathometer.    C.  W.  Sie- 
mens  Ixxiii,  345 

Schneider's  electric Ixxiii,  2«4 

Pneumatic xcii,      6 

Stchvafjon's,  lltport  on xlv,  392 

Instrument.     F.  M.  Lyte Ivii,      s 

Ericsson's  Patent xxvi,  101 

Line ciii,  .'JTS 

Soundings,  Deep-sea lii,  (>T  ;  xcviii,     1 

11.  M.  Uenliam Iv,  3Gs 

Jas.  Ross XXX,  273 

in  the  Pacific  by  the  "Cliallen<ier  " c,    13 

in  Algeria cvii,  348 

Sounds  of  all  Languages xlv,  292 

Soups,  Spartan cvii,  132 

South  American  Woods cxv,  387 

Carolina  ixailroad  Co.,  Report  of xl,  lott,  2:il  ;  xlii,  91 ;  xliv,  1 ;  xlv,  3.31 

Liternal  improvement  System  of  the.    J.  C.  Trautwine xxvii,    lo 

Pass  of  Mississippi,  Depth  of  Water  at civ,  21(; 

Lnprovement  of.     E.  L.  Corthell cv,    57 

Southern  Pacific  Railroad,  Engineering  on  the cii,  299 

Spades  and  Shovels,  Improved.     Patents ^ xii,  128;  xv,  109 

Spaft'ord's  Patent,  Remarks  on.     T.  P.  Jones xvii,  145 

Spain,  Patents  in.    1.S20 : i,  224 

Spanish  Engineering ex,  331 

Spanners  or  Wrenclies,  Shifting vii,  ,394 

screw  Wrenches,  Self-acting Ixxviii,  108 

Spans,  Great  on  railroad  Bridges Ixix,  230 

Spar,  calcareous,  Optical  Phenomoion  of xl,  129 

Spark  Arrester  for  Locomotives xv,  221 ;  xxviii,  236 

A.  C.  Jones xxi,  100 

J.  Mcllvaine xvi,    74 

J.  S.  Bell cix,      1 

Experiments  with,  Report  of xxii,  246 

French's  Report  on xxxiv,  39G 

Jones',  Report  on xxi,  249 

L.  Plileger's,  Report  on xxx,  102 

Rufus  Hill's cxv,  220 

Shultz's,  Report  on xxii,    33 

Discharge,  Peculiar  Electric- cviii,  273 

Sparkless  current  Breaker.     Louis  H.  Spellier ' cxv,  226 

Sparks  from  locomotive-engine  Chinnieys,  Preventing.    E.  Hazard xx,  301 ' 

Spars  and  Masts.     Fitteut ii,    87 

Spavdding  &  Isherwood's  cast-iron  railroad  Rails,  Report  on xxxiv,    99 

Speaking  Machine xxxyi,  345 

Speakman's  bilge-sounding  Apparatus Ixxxiii,    65 

Spear's  Patent  for  Stoves,  Interference  with Ixxiv,  277 

Specific  Gravity.   Robert  Hare i,  42,  99,  157 

T.  P.  Jones ii,  3.-,3;  iii,    41 

determining,  Ai)paratus  for xlv,  66;  xciii,    8<> 

of  Fluids,  Instrument  for.   John  Ham..xxxvii,  323 

simple  Mode  of cvi,  423 

Relative,  of  Gases  illustrated xciii,  369 

of  Mixtures  of  Alcohol  and  Water Ixx,  268 

J.  F.  Frazer Ixxi,  241 

sea  Water,  Table  of.    W.  H.  Pile Ixii,  187 

Si)irits  of  Wine Ixx,  116 

the  Ocean Ixxxi,  253 

Heatof  elastic  Fluids.    V.  Regnault Ivi,    26 

Gases Iviii,  115 

Solid.s.    W.  R.  Johnson xviii,  306 

Vapors cv,  132 

under  constant  Pressure  and  constant  Volume cv,  131 

refractive  Energies  of  the  Elements Ixxx,  276 

Spectacle  Glasses  for  public  Speakers.    S.  W.  Robinson Ixxxvii,  120 
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Spectrometric  Mt^asurement  of  high  Temperatures cix,  419 

Spectroscope Ixxix,  422 

and  Bessemer  Process Ixxxvi,    12 

tlie  Weather.     C.  Piazzi  Smyth cxv,    43 

Automatic xcii,  153 

Browning's xc,  149;  xci,  153 

for  exliibiting  supernatural  Appearances xxxviii,  346 

Improved.    Isaac  Xorris,  Jr evil,  144 

in  mint  Assaying,  Application  of.    A.  E.  Outerbridge,  Jr., 

xcviii,  276 

the  Arts,  Application  of Ixxv,  128 

Ingenious  Application  of xci,  295 

Xew.     J.  C.  F.  ZoUner Ixxxviii,  405 

Price's Ixxxiii,  232 

to  distinguish  a  feeble  Light,  Use  of Ixxxviii,  155 

Spectroscopic  Analysis,  Quantitative xcv,  298 

Combination,  New xcii,      9 

Determination  of  Quantities  of  Substances xci,  368 

Grouping cxii,  469 

Measurement  of  Motion  of  Stars..lxxxvi,  155  ;  Ixxxvii,  374  ;  xciii,  230 
Notes.     C.  A.  Young, 

Ixxxviii,  141 ;  Ixxxviii,  410  ;  xc,  331 ;  xcii,  348  ;  xciv,  349 

J.  II.  Leach xciii,  418 

of  solar  Eclipse  of  Aug.  7,  1869.    Young Ixxxviii,  2»7 

Observations  of  the  Sun.    J.  N.  Lockyer, 

Ixxxiv,  407;  Ixxxvii,  266  ;  Ixxxviii,  42 ;  Ixxxix,  127 

sun  Spots.     C.A.Young xc,    64 

Phenomena,  Interpretation  of .". cxvii,  468 

Study  of  the  Sun cxi,  311 

Temperatures cvi,  348 

Spectroscopy,  Source  of  Error  in xciii,    12 

Spectro-Telescope,  A  reliable  Finder  for xc,  295 

Spectrum,  Absorbent  Power  of  sodium  Vapor  shown  in  the Ixxx,  420 

Absorption,  New  Method  of  measuring xciii,    11 

Anomalous .Xci,  299 

Analysis Ixxx,  284 

Henry  Morton Ixxxviii,  56;  Ixxxviii,  136 

during  a  Balloon  Ascent.    Jas.  Glaisher Ixxvi,  319 

New  Element  accompanying  Zirconium  discovered  by 

Ixxxvii,  401 

New  modeof Ixxxix,  259 

William  Crookes cxvi,  118 

of  Stars Ixxxiii,    66 

Principles  of.     Thos.  Rowney Ixxv,    31 

Progress  of.     A.  S.  Herschel Ixxxviii,    49 

artificial,  witli  a  Fraunhofer  Line,  Fonnation  of.    A.  Wallner, 

Ixxxvii,  255 

Band  peculiar  to  Sodium Ixxxi,  420 

Bands,  Telluric cxvi,  385 

Changes  of cvii,  199 

Cometary ciii,  .303;  cxii,  468 

of  Brossen's  Comet Ixxxvii,  296 

Comet  of  1866 Ixxxii,  419 

II  of  186S Ixxxvii,  293 

Discoveries,  Kecent.    W.  A.  Miller Ixxvi,    29 

Discoveiy,  A  New Ixxxvii,    87 

Fugitive cxi,  149 

Harmonies,  Element.iry.     P.  E.  Chase civ,  288;  cv,    20 

Illusions XV,  210 

infra-red  Emission cxix,  188 

Investigations cvii,  205 

Lightning,  On  the.    John  Herschel Ixxxviii,    44 

Lines Ixxxvii,  228 

Jas.  Glaisher Ixxvi,    49 

Magnetic,  Fixing,  photographing  and  exhibiting  the.    Mayer..xci,  355 
Metalloid,  Influence  of  Temperature  on cxv,  313 
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Spectrum.  Observations,  Diffraction,  Method  of  Keduction  for.  RosenberR.cvi,    95 

of  a  Ononis \\x\n,    67 

Aurora xcii,  3(59 

Zodiacal  Light,  etc Ixxxviii,  303 

Electric  Light cm,  373 

Elements,  Wave  Lengths  of  al)sori)tion  Bands  in Ixxxiii,    67 

Gases,  Influence  of  Tressure  upon xcv,  119 

Gun-cotton cvi,  200 

Mars.     Wm.  Huggins Ixxxiv,  261 

Metallic  Compounds.     A.  K.  Leeds xc,  194 

Nebulfe Ixxxii,  419 

compared  with  that  of  electric  Spark Ixxxvi,  156 

in  Orion Ixxxvii,  22H 

r.  Gemini Ixxxviii,    85 

Sirius Ixxxii,    67 

Sodium t-viii,  142 

some  of  the  Fixed  Stars Ixxviii,  259 

Steam Ixxxu,  412,  418 

Uranus Ixxxviii,  84;  xcii,  114 

Projection  of Ixxxix,  12;  civ,  369 

Kays,  Analysis  of cxvn,  359 

Identity  of  in  different  Elements cxiii,  465 

Influence  of  Temperature  on cxviii,  392 

New  Experiment  upon ex,  419 

Remarkable xci,  226 

Solar Ixxxi,  138 

Aqueous  Lines  in  the Ixxxi,  286 

chemical  Kays  of  the,  Transmission  of xxiv,    64 

Colored  photographic  Image  of xlv,  383 

Heat,  rhotograi>liy  of eix,  410 

Large  Map  of  the cviii,  353 

Line  B,  in  the Ixxxiii,    67 

Observations  of  solar  Eclipse  of  1868 Ixxxvil,    88 

Optical xxxix,  216 

of  the  Chromosphere,  Bright  Lines  in  the xcii,  297 

Corona Ixxxviii,  150 

sun  Spots Ixxxvi,  156;  Ixxxvii,  426 

C.  A.  Young xc,  232 

Theory,  New.  of  the.    Henry  Draper civ,    81 

Ultra-violet,  Study  of  the cv,  273 

yellow  Ray  of  Prominences  in.     Reversal  of Ixxxviii,    16 

Ultra-violet cix,  156 

Variability  of cix,  204;  cxviii,  392 

Specula  for  Telescoi>es,  etc.    J.  Edwards v,  40,  148 

T.  P.  Jcmes v,    39 

Casting,  grinding  and  polishing.  J.  Edwards..v,    76 

Large xxxvii,  .355 

GIa.ss,  grinding.  New  Method  of.     E.  Thomson cvi,  117 

Process  for  constructing  metal-covered.     A.  W.  Wright.... civ,  242 

Speech  of  deaf  Mutes cxiii,    67 

Speed,  Comparative  Table  of xxii,  214 

Cones,  Determining  the  Diameter  of.    J.  F.  Klein cix,  295 

Extraordinary  locomotive xxiii,  467 

of  cotton  Spindles xxviii,  216 

regular  Train  on  Great  Western  Railroad ...cii,    00 

Ships Ixxv,  338;  Ixxx,  194 

some  sailing  Sliips Ixxix,  o97 

steam  and  sailing  Ships.     Ed.  Brandt Ixxi,  339 

Steamboats Ixxi,    48 

Steamship.s cyi.  280 

.screw.     John  Lowe cii,    40 

railroad.  Danger  of cv,    63 

in  England xcv,  151 

Speeds,  railroad.  High.    W.  B.  Le  Van cix,  426:  ex,  6,    68 

Spellier's  pendulum  Suspension cix,  431;  ex,  429 

Spelter iv,  261 
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Spermaceti Ixxx,  247 

"Spheral  Music,"  A  Chord  of.     P.  E.  Cliase xcvii,  156 

Sphere,  Cone  and  Cylinder Ixxvii,  272 

Spheres,  >[  11  sic  of  the.    P.  E.  Cliase civ,  l«l 

True,  of  Metal,  Glass,  etc.     B.  Donkin xxv,  347 

Spherical  Surfaces,  grinding,  Mode  of.     E.  Hazard xlix,    46 

Spheroidal  State,  New  Experiment  with  Globules  in  the xci,  297 

of  Bodies.     A.  H.  Church Iviii,    40 

Experiments  on xl,  280 

Matter,  Laws,  regulating  the ex,    93 

Water xl,  268;  Ixiii,  413 

in  Boilers.    A.  Normandy Ivii,  414 

Xew  Experiment  with xciv,  299 

Spicer's  Plan  for  transporting  Nails,  Report  on xiii,  220 

Spider  Silk xxii,  142 

Spiders,  Ingenuity  of.     Thos.  Ewbank xxxiv,  408 

Spiegeleisen  in  the  Bessemer  Process,  Action  of xcviii,     4 

Spikes,  Adhesion  of,  indifferent  kinds  of  Timber.    W.  R.  Johnson xxiii,  281 

expanding,  Westley's Ixiii,  .359 

Spiles.    See  Pilea. 

Spindle,  mill.  Improved ii,  370 

Spindles,  Mode  of  propelling.     Patent xi,  269 

Spines,  Crooked,  "Dormant  Balance"  for.     Patent vii,  423 

Spinner  Can.     Patents viii,  «^o,    69 

Cap.     Patent viil,    68 

Running.     Patent x,  388 

Thorp's xii,  219 

ring'Groove.     Patent viii,    66 

Spinning,  Cotton  and  Wool.    Patent ii,  341 

Yarns.    Patent viii,  130 

Flax iii,  141 

etc.,  Machinery  for.     Patent ii,  86;  xxx,  404 

Improvements  in,  Thorp's , ix,    41 

Machines.     Patents iii,  312  ;  iv,  94  ;  viii,  126;  xvii,    43 

Ring-frame.  Cotton  Manufacture  and.    F.  H.  Silsbee, 

ci,  89;  ci,  169 

Water-power.    Thos.  Ewbank..  xlvii,  1.33 

Mill,  Accident  in,  at  Dundee xxxix,  218 

Mule,  Self-acting xx,  356;  xxvii,  357 

Rotary  Ring  and  revolving  Hook  for.    Patent viii,    62 

Roving,  etc.     Patent .v,    31 

Spirals,  tracing  upon  Cylinders,  Mode  of.    Robt.  Mallet ". xxxviii,  353 

Spire.    See  Steeple. 

Spirits  from  Mosses  and  Lichens ". xc,  247 

of  Wine,  Specific  Gravity  of Ixx,  116 

Rectifying vi,    67 

Use  of  Bladders  in.    L.  Hebert.:. v,  334 

Spiritualism.    Coleman  Sellers xcii,  211 

Mechanics  of Ixxxvi,  200 

Slnde's,  German  Scientists'  Belief  in cviii,    27 

Spoke-tuming  Lathe Ixxxix,  289 

Sponges,  Bleaching vi,    31 

as  Clothing  Material cviii,  261 

Spontaneous  Combustion xcvi,  300;  cvii,  2i»9 

of  Coal,  Remedy  for.    Cariienter xxxiv,  420 

Decomposition  of  explosive  Gelatine cxix,  121 

Galvanization cxiv,  .391 

Generation cix,  419 

Spoons,  Mode  of  manufacturing.     Patent xi,269 

Spring  Clock  (Table-),  Resonant.     Henry  Mapple xxviii,    45 

Contractor,  D.  Rankine's.     W.  J."^M.  Rankine xxxvi,  338 

Propulsion  for  street  Carriages.    E.  H.  Leveaux cii,     9 

Springs i,  174 

artesian  Wells  or,  Temperature  of.    Robt.  Paterson xxix,  274 

Spouting  Fountains.     Arago xxi,  364 

Discovery  of civ,  373 


Springs,  Ileat  conveyed  by xxii,    62 

IIot,'in  Virginia.    V.  A.  Browne iv,  134 

Origin  of cvii,  423 

and  Wlieels  for  Carriages,  Nature  and  Advantages  of.  D.  Gilbert,. .vii,  170 

Caoutchouc  for  railroad  Engines,  etc.    W.  C.  Craig.... Ivi,  232 

Carriage xxxiv,  204;  lii,  2.so 

E.  J.  Barlow xxvi,  419 

Bow,  Shriver's,  Report  on ^ xxxvii,  108 

or  Car,  Bissell's  metallic Ixii,  289 

Pneumatic,  Iteport  on xxxvi,  168 

Chronometer,  Lukens' iv,  411 

Elliptical  and  corrugated.  Black's  combined Ixxxiii,    46 

Spiral  combined.     Fatent xxiv,  .335 

Notes  on.    J.  H.  Cooper xcii,  24'J  ;  xcii,  391 

railroad  steel.  Adjusting.    Patent Ixviii,  145 

rubber.  Vulcanized '. xliv,  1.30 

Sliding  gig.     Fatent xvii,  124 

Application  of  volute,  to  safety  Valves  of  Boilers.    Baillie Ixi,  155 

Volute,  Baillie's liv,    Ss 

Hair  watch Ixxxviii,  104 

Main,  Theory  of.     Alex.  Young liv,  .344 

Sprinklers,  Perforated  Pipes  as.    J.  P.  Frizell cvi,    84 

Spruce,  Essential  Oil  of xx,  138 

Sijuare  Holes,  Auger  for,  H.  Branch's,  Report  on ii,  240 

Squaring  the  Circle.    D.  D.  Willard Ixxxix,    88 

Numbers v,    46 

Squares,  Law  of  the,  m  submarine  Signaling.    W.  Whitehouse Ixii,  402 

least,  Method  of,  applied  to  a  hydraulic  Problem.    Merriman...civ,  233 
Graphical  ^Method  versu.'<  the.    H.  L.  Abbot.. ..civ,  423 

Hagen's  Proof  of  the.    M.  Merriman civ,  330 

Principle  of .    M.  Merriman civ,  173 

C.  H.  Kummell civ,  270 

"Squirting"  solid  Metals Ixxxix,  244 

Stability,  Rotary.    B.  Powell Ixvii,  130 

Stadia,  Essay  oii  the.    J.  R.Mayer Ixxix,     3 

Stafford  safety  Coach xxvi,  215 

Stage  Coaches xxiii,  322 

Petition  against  Use  of Ivii,    59 

Effects,  Special cxixj  3.35 

Staining^ Wood cvi,  425  ;  cvii,  348 

Stains,  Removing  Nitrate  of  Silver Ixi,    24 

nitric  Acid  from  the  Hands Ixxiv,  180 

from  Prints xxiii,  407 

Staircase,  stone.  Fall  of  a Ixvii,  310 

at  Polytechnic  Institution Ixix,    20 

Staircases  and  Steps,  Proportions  of.    J.  B.  Watson 1,  408 

Stairs,  Stone.    R.  R.  Brash Ixvii,  312 

Staite's  electric  Light.     Fatent xlvii,  262 

Stakes,  Slope,  for  Cuttings  or  Embankments.    R.  G-.  Hatfield Ix,    83 

Stammering Ivi,  287 

Cure  of,  Report  on  Bates'  Listruments  for Ivii,  285 

Stamps,  postage,  Liternational cix,  336 

New  French ciii,362 

Stand  for  a  lecture  Lantern Ixxxv,  352 

-pipe,  Chmbing  a  bare ci,  403 

for  Bloomington,  111.    H.  P.  M.  Birkinbine c,  234 

Standard  gauge  System.    George  M.  Bond cxv,  .330 

Reamers  for  locomotive  Work.    Coleman  Sellers cxvi,  161 

Sizes  for  hexagon  Bolt-heads  and  Nuts cxviii,  473 

Standards  of  Length  and  their  Subdivision.    George  M.  Bond cxvii,  281 

as  applied  to  gauge  Dimensions.    Geo.  M.  Bond  ..cxvii,  368 

Stannic  Salts,  Action  of,  on  animal  Matter cxiv,  393 

Star,  Burning •. Ixxxviii,    16 

Magnitude  of  a,  Remarkable  Increase  in.    Herschel xxvi,  267 

^ew Ixxxii,  138 

Photography cxv,  348;  cxix,  188 
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star,  70  Ophiuclii,  Binarj-,  Ceitain  Auomalies  of Ixi,    61 

Starch,  Action  of  dilute  sulphuric  Acid  upon xcii,    84 

and  Sugar  from  sweet  Potatoes Ixxxvii,  371 

Factory  in  Micliigan,  Mammoth xliv,  421 

Fecula  from  the  Potato.  G.  Gr.  Barrell v,  172 

from  horse  Chestnuts xlvii,  359;  Ixv,    62 

in  Milk,  Detection  of cix,  279 

-like  Granules  in  Eggs cvii,  415 

Manufacture  of.  Improvement  in xxix,  121;  Ixx,  201 

Manufacturing  in  France iv,    79 

of  various  Plants,  Composition  of  the xxvii,  123 

Physical  Modifications  of era,  418 

Sugar  from Ixxxiv,  260 

Stars,  Catalogue  of  the xxxvi,  418 

Double,  Movements  of xxviii,  126 

Fixed  Spectra  of  some  of  the Ixxviii,  259 

micrometric  Measures  of.  Struve's.    S.C.Walker xxvii,    28 

Motion  of,  measui-ed  with  the  Spectroscope,  - 

Ixxxvi,  155;  lxxx\ii,  374  ;  lxxx\iii,  16;  xciii,  230 

as  indicated  by  Spectroscope.    C.  A.  Young xciv,  349 

Pied,  Distribution  of cxx,  232 

Shooting.     Arago xxv,  209 

Coulvier-Gravier xl\-iii,  453 

Theory  of .    J.  P.  Espy xix,  9;  xix,  85;  xix,  158;  xix,  234 

Spectrum,  Analysis  of " Ixxxiii,    66 

Temporaiy,  and'Comets,  Xew  Hypothesis  regarding.     T.  W.  Tobin.cix,  272 

Twinkling  and  Scintillation  of cxv,  147 

in  Damp  Air ciii,  231 

of,  during  Auroras. cxv,  468;  cxvi.  111 

Statics,  Chemical,  of  organized  Beings.    Dumas xxxiv,  23,  89,  170,  247 

Station,  Camden,  of  London  &  Xorth  Western  Pi.  E xlviii,  260 

Statistics,  American  Coincident  Period  in Ixviii,  293 

Statue,  marble,  Aggregate  Weight  of  Blows  in  making  a, Ixv,  272 

of  Dr.  Dalton xxviii,  430 

James  Watt,  in  Greenock xx^^ii,    70 

to  Geo.  Stephenson • xxvii,  359 

Statues  in  Metal,  Casting.    J.  Eobinson xvi,  117 

Stave-dresser.     Patent xviii,  202 

Staves,  Sawing  and  jointing,  Machinery  for.    Patent xiv,  255 

"■Tl~~   Smootliing  and  rounding.    Patent xvi,    35 

Steam  and  Air,  Cloud  Combination  of.    W.  H.  Shock Iviii,  342 

Explosions  of  Boilers,  Raising  and  Use  of Ixiii,  408 

Gunpowder,  Relative  explosive  Energy  of.    Airy Ixxvii,  244 

its  Condensation.    Thos.  Prosser, 

Ixvi,  88;  Ixvii,  217  ;  lx\ii,  289;  Ixvii,  361;  Ixviii,  73;  Ixviii,  217 

Water-powers,  Relative  Cost  of civ,  388 

Birkinbine cv,    47 

Application  of ,  Simplified xv,  195 

to  Ships  of  War.    W.  X.  Jeffers liv,  289 

appljing  and  condensing,  Xew  Mode  of.    Thos.  Prosser Ixi,  343 

as  a  "motive  Power Ixix,  155 

Biscuit  baking  by xii,    64 

Boilers.    See  Boikrs. 
CaiTiages.    See  Carriages. 

Colors  of  a  Jet  of liv,  336 

Combined.    John  Wethered Ixx,    79 

Communicating  Heat  by.     Chas.  Potts ix,  395 

Communication  between  England  and  France xxxviii,  355 

with  India,  First xi,  139 

Condensation  of li,  114 

by  Cold  Air.    Thos.  Craddock xxxiv,  113 

in  bright  metallic  and  blackened  Vessels.    Fox..vii,  219 

in  Cj'lmder  due  to  Expansion.    F.  J.  Slade Ixxx,  361 

Surface.    J.  P.  Joule, 

Ixix,  204 :  Ixxi,  323  ;  Ixxiii,  113  ;  Lxxiii,  1.36 
Dingier  &  Pfeiffer Lxxxi,    60 
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Steam,  Convertiiifr  Liquids  into.     Patent ix,  183 

Cultivation  in  Enj^land Ixxxiii,    61 

Cylinders,  Exhaustion  of  Steam  in.     Kobt.  Thurston cxiii,    81 

Note  on.     AV.  D.  Marks cxi,  197 

Decomposition  of  Salts  by  hot.     E.  Solly xlv,  426 

Density  of,  at  all  Temperatures.    Wm.Fairbairn Ixix,    17 

Experiments  on.     Wm.  Fairbairn Ixxi,  379 

Economic  working  of.    Thos.  Baldwin Ixii,  224 

D.  M.  Greene Ixxvii,  313 

Economizing  Fuel  by.    And.  Fyte xxiv,  343 

Mode  of.     Patent,  1831 xiii,  183 

Efficiency,  mechanical,  of,  Intlueuce  of  Friction  upon.    W.  J.  M. 

IJankine Ixxxii,  388 

or  gro-ss  I'ower  of.     J.  S.  Eny.s xxix,  351 

Elastic  Force  of.    Potter Ixxix,  371 

at  different  Temperatures.  Eegnault,.xlvi,  388 ;  xlvii,    50 

Electricity  from xxxi,  123 

Emission  of .    J.  Perkins iv,  253 

New  Phenomenon  in,  and  Effect  on  safety'  Valves iv,    97 

Engines.    See  also  Emine,  Engines. 

Comparative  Value  of cxi,  472 

Determining  most  economical  Grade  of  Expansion. 

L.  D'Auria cxviii,     1 

Efficiencies  of .    E.  II.  Thurston cxvi,  241 

and  Conditions  of  maximum  Economy. 

R.  II.  Thurston cxiii,  321,  401 

Most  economical  Point  of  Cut-off.    W.  D.  Marks cxiii,  100 

Novel cxiv,  139 

Theory  of,  Development  of.    R.  H.  Thurston cxviii,  241 

Engineering  in  IS.'ii), 
Ixviii,  29(5 ;  Ixviii,  .3(11  ;  Ixix,  G :  Ixix,  73 ;  Ixix,  135 ;  Ixix,  226  ;  Ixix,  300 

Engineers,  Proposed  Ordinance  for  the  Examination  of cxvii,  143 

Evolution  of Ivi,  273 

Exhaust,  New  Use  of xlv,  277 

of  locomotive  Engines,  Regulating.    Patent xxxiv,    54 

Expansion  Ixxx,  326 

Edw'd  Brown xci,  187 

Louis  Koch Ixx,  378 

and  economic  Vaporization  of  Water.    Isherwood,.cvi,  145,  220 

and  total  Heat  of  isolated.    Siemens liv,  361 

different  Measures  of.  Relative   Economy  of.    A.  C. 

Stiraers Ixxi,  254 

economic.  Limits  of Ixxiii,  226;  xcv,  .'>73 

Economy  in.    W.  B.  Le  Van Ixxv,  197 

Resulting  from.    R.  H.  Thurston Ixxi,  193 

Erie  Experiments  on.    S.  McElroy. 

Ixxii,  229  ;  Ixxij,  313  ;  Ixxiii,    50 

A.  C.  Stimers Ixxii,  385 

Experiments  on.    F.  Rogers Ixxix,  280 

finding  mechanically,  Table  for.    J.  H.  Warner Ixviii,     4 

Force  of xxiv,  155 

in  the  steam  Engine.    Isherwood cvi,  1 ;  cvi,    73 

of,  in  Cornish  Engines xxvii,  286 

Trials  with  the  "Algonquin"  and  "Winooski."    Isaac 

Newton r. Ixxxi,  235 

Expansively  used.    E.  Galloway xvi,  273;  xvi,  337 

E.  Hazard xlii,  191 

J.  Farev xvi,  351 

Thos.  Grosser xlii,  338 

W.  Sewell Ixxvii,  390 

Economy  of.    J.Perkins iv,    24 

H.  P.  M.  Birkinbine Ixxiii,    34 

in  Locomotives.    Parsons  &  Running xxxvii,  150 

D.  K.  Clark 1^ Iv,  1,    73 

Marine  Engines.    E.  A.  Allen, 

Ixi,  132, 196,  250,  334,  397  ;  Ixii,  50,  111 
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Steam,  Experiments  on xli,  143 

Extinguishing  Fire  bv Ixxi,  204 

Flow  of,  and  of  other  elastic  Fluids.    E.  W.  Blake Ixxxiv,  259 

Velocity  of '. Ixxxiv,  149 

Gauge,  New.    G'eo.  Stephenson xlv,    23 

GJeneration  of.    Jacob  Perkins xv,    45 

Apparatus  for,  Phineas  Bennett's,  Report  on xxxi,    13 

Patents... .y.,  30;  xiii,  403;  x\ii,  407;  xxviii,    9!) 

Generator,  Diaphragm liv,    ;jy 

Loss  of  iPower  in Ixxxvi,    77 

Xew Ixx,  118 

Eotary.     Patent xvl,  262 

Wiegaud  sectional xciv,  345 

Gun,  Perkins' i,    77 

Heat  (total)  of.    J.  P.  Joule Ixx,    40 

Heating  by  hot  Air,  hot  Water  and,  Comparative  Advantages  of xiv,  211 

High  Pressm-e xlv,    21 

Expanded  Boiler,  etc.,  for.    Williamson  &  Perkins, 

Ixxiii,  241 
on  Western  river  Boats,  Communication  to  Congress 

on ci,    10 

Perkins  System  of.    Geo.  Deane ex,  228 

Temperatures  and  Pressures  of.    E..  A.  Peacock..lxxx,  157 

used  expansively x^ii,  50;  x\ii,  134;  xl,  357  ;  xlviii,  264 

Horse v,  283 

Jacket,  The xciv,  369;  xcv,  222 

Jacketing,  Determining  Economv  of  a  Corliss  Engine  with.    B.  F. 

Isherwood ": T. cxi,  363,  429 

Efficiency  of,  in  steam  Engines.    G.  McKay lx^ii,  2.32 

Eelative.    B.  F.  Isherwood. ..xcix,  17  ;  xcix,  110 

Jet.    Faraday xliv,  212 

as  a  ventilating  Power.    X.Wood Ivii,    73 

for  exhausting  Ail',  etc xciv,  8;  xciv,    85 

Low-pressiu-e,  Mixing  Air  with Ixxx,  282 

Power  of.  to  char  animal  and  vegetable  Matter xlv,  361 

Navigation.    W.  C.  Eedfield xlii,    89 

Seguier..., xlvi,  204 

at  Hull,  England,  Progi'ess  of.     Jas.  Oldham Ixix,  274 

First  English  Experiment  in.    W.  Symington xv,  412 

for  1850,  Marine T 1,  275 

Improvements  in xhi,  298 

in  France.    Daru xxxi,    41 

London,  Eng xviii,  83;  x\"iii,  361 

United  States  in  1839.    De  Gerstner xxxi,    73 

Eeport  to  the  Senate  on xxx,    81 

Introduction  of.  Dyer Ixxvi,    17 

on  Sliallow  Elvers.' li,  150 

Western  Waters.    1847 xlv,  .354 

to  America  and  India.    Geo.  Bayley xxiv,  420 

Various  Eeplies  to  Navy  Department  on, 

xli,  217  ;  xli,  289  ;  xli,  361  ;  xlii,      1 

Xavy,  The  Ameiican xlviii,  330,  443 

Physical  Properties  of .    John  Lowe xc\i,  2.50 

Physics  of ,  Essay  on.     Thos.  Prosser xhiii,  134;  xlviii,  229 

-pipes.  Water  Hammer  in.    Eobt.  H.  Thurston cxvl,     1 

Port,  opening,  Commonly  received  Error  as  to  time  of c,  289 

Power,  and  Mode  of  ascertaining  it.    Thos.  Prosser lx\i,     4 

Auxilliary,  in  Ships xxxiv,  62;  xxxiv,  108 

Sam'l  Seaward xxxii,  411;  xxxiii,  103 

Economical.    W.  B.  Le  Van cxiv,  331,  425 

Economy  of .     F.  Buit xxi,  422 

Error  I'especting,  Notice.    J.  P.  Espy ix,  398 

in  Biimingham,  Amount  of.  1836... xxiv,  185 

Dentistiv xcvii,    75 

France  .' xliv,  422 

Mines  and xliv,  142 
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Steam  Power  in  Franco.  Statistics  of li,  227 

Great  Britain ii,  36(> 

rotary  and  reciinocating  Engines,  Comparative vi,  412 

Increase  of xx\1i,    71 

Laws  of  tlie iv,  354 

of xxxi,  215 

Ilenson's  flving  Macliine xxxvi,  279 

on  Canals.    W.  Cossage xxxix,    73 

connuon  Koads xcv,  393 

street  Railways civ,    08 

J.  B.  Kniijlit ciii,  379 

or  Animal  Power  w.  Atmospheric  Pressure Ixxviii,  271 

Problems  on.     Thos.  Tate xxxix,  149 

Pressure  and  Density  of.     Wm.  Pole xxxvii,  352 

of,  at  high  Temperatures.    R.  A.  Peacock, 

Ixxviii,  120  ;  Ixxviii,  313 

Factor  of  Safety  for xcvi,  142 

Franlclin  Institute xcv,  376 

initial,  Formula  for  finding.    H.  A.  Peacock Ixxix,  129 

of,  Mean;  Correction  of  Perkins'  Error iv,  120 

Regulator Ixxxi,  322 

Gray Iviii,  209 

saturated  and  superheated,  Experiments  with.    B.  F.  Isherwood,  Ivii,  257 

Density  of.     AVm.  Fairbairn Ixx,  270 

Law  of .     T.  Pi.  Edmonds Ixxxi,    76 

Properties  of Ixxx,  222 

Table  of Ixxiii,    30 

Steaming  Extraordinary xxvi,  215 

Steamship  "Adelaide,"  Particulars  of Ivii,  352 

"Adriatic  "  Particulars  of  the Ixi,  3;)1 ;  Ixviii,  389 

Speed,  etc.,  of Ixxii,    53 

"Africa,"  New 1,  414 

"Albatross,"  Particulars  of Ixvii,  207 

"Alexandra,"  Electric-light  Apparatus  on ciii',  264 

"  Aima,"  Particulars  of Ix,  209  ;  Ixii,  129 

"Amazon,"  Cause  of  Fire  in.     Graham liv,'  201 

"Auglesea"  (English,  iron).  Dimensions  of  the Ix,  278 

"Antelope,"  Particulars  of  the Ixi,    35 

"Anthracite,"  Experiments  with  Perkins'  Machinery  of.    B.  F. 

Isherwood ] cxi,  1,  SI,  161 

"Ai-abia,"  Cunard Iv,  137,  257 

Description  of Iv,  122 

Lnnnch  of  tliP  royal  mnil liii,  n7 

Particular.s  of ixiii,    47 

"  Arago,"  Mail.     E.W.Smith Ix,  386 

"Archimedes,"  Screw xxx,    71 

Performance  of xxviii,  361 

"Arctic,"  Performance  of.     B.  F.  Isherwood liv,    55 

Steam  Logs  of.     B.  F.  Isherwood ". Iv,    32 

"Ariel,"  Particulars  of  the lix,  285 

"Arizona,"  Particulars  of Ixvii,  207 

"Arrogant,"  Remarks  on.    B.  F.  Isherwood liii',  315 

"Astoria,"  Particulars  of  the lix,  410 

"Atlantic" xlix'  280 

Description  of  the ....xlix,  .352 

Passage  of,  across  the  Atlantic liij  428 

"Austin,"  Particulars  of  the jxix  324 

"Baltic" •. xlix'l  279 

Collins',  Steam  Log  of.    W.  H.  Shock Iviii,  201 

Quick  Passage  of Hi,  195 

"Baltimore,"  Particulars  of Ixvii,  122 

"Barcelona,"  Particulars  of Ixii,'  140 

"Benjamin  Deford,"  Particulars  of Ixix',  323 

"Bibb"  (U.  .S.),  Notes  on.    B.  F.  Isherwood Hi,  250 

"Bremen,"  Particulars  of Ixvi,  122 

"British  Queen,"  Steam  Log  of li!  140 


278 

Steamship  "  Buckeye  State  "  (Lake) lii,  195 

"Canadian,"  Particulars  of  tlie Ixi,  279 

"Candia,"  Particulars  of Ix,   45 

"Captain"  (H.  B.  M.),  Particulars,  etc.,  of xc,  290 

"Carolina,"  Screw xlviii,  332 

Trial  Trip  of Iv,  274 

"Catawba,"  Particulars  of Ivii,  355 

"  Champion,"  Particulars  of Ixviii,  345 

"Charlemagne,"  French  screw.    B.  F.  Ishervvood Ivii,  117 

"Charles  Morgan,"  Particulars  of Ivii,  131 

"  Chattanooga  "  (U.  S. ),  Examination  of  the  Wreck  of.     Hector 

OiT xcv,    52 

"China,"  Particulars  of Ixxvi,    44 

"Christoval  Colon,"  Particulars  of Ixiii,    57 

"City  of  Manchester,"  Screw lii,  184;  hii,    40 

New  York,"  Particulars  of , Ixxvi,    45 

Perfoniiauce  of,  1865 Ixxx,  126 

Norfolk,"  Description  of liii,  276 

Peking,"  Launch  of  the xcvii,  231 

Pittsburgh,"  Screw.    B.  F.  Isherwood liii,  178 

Eio  de  Janeiro,"  Launch  of  the cv,  282 

"Cleopatra,"  Particulars  of hiii,  141 

"Clyde,"  Particulars  of  the Iviii,  140 

Company,  American xciii,  294 

"Great  Western" xxxvii,  363 

"Continental,"  Trial  Trip  of Ixxv,  336 

"Corio,"  Dimensions  of  the Ix,  279 

"Cuba,"  Particulars  of lix,  57;  Ixii,  128 

"Curlew,"  English,  Particulars  of Ivii,    52 

"Dacotah,"  Particulars  of  the  (U.  S.) Ixxi,    29 

"Daylight,"  Particulars  of Ixix,  137 

"De  Soto,"  Particulars  of Ixviii,  285 

"Defence,"  Accident  to  (H.  M.)  armored Ixxiii,  397 

" Devastation "  (H.  B.  M.) xcv,    86 

"Eastern  Queen,"  Particulars  of Ixiii,  357 

"Edinburgh,"  Particulars  of Ixi,  332 

"Emeu,"  Particulars  of hiii,  348 

"Enterprise,"  1825 i,  126 

"Etna."  Particulars  of  the Ixi,  343 

"  Evening  Star,"  Swamping  of  the Ixxxii,  346 

"Everglade,"  Particulars  of  the Ixiii,    55 

"Fawn,"  Screw h,  397 

Ferry  for  the  Channel  passenger  Traffic Ixxxix,  179 

First  English Ixxv,  274 

"Florida,"  Particulars  of  the Ixix,  136 

for  lajing  submarine  telegraph  Cables,  A  new xcv,    79 

"Franklin,"  Transatlantic.    B.  F.  Isherwood Ivii,    37 

"Fulton,"  MaU.     E.  AY.  Smith 1x1,339^ 

Particulars  of  the Ixi,    .36 

Performance  of  the.    B.  F.  Isherwood liii,  398 

Trial  Trip  of.     B.  F.  Isherwood hii,  123 

"Gallatin"  (U.  S.  Pi.),  Trial  of  steam  Machinery  of.     Loring 

&  Emery ci,  102 

"General  Admiral  "  (Russian  naval).  Particulars  of Ixviii,  140 

Concha,"  Xo.  2,  Particulars  of  the Ixv,  211 

Flores,"  Particulars  of  the Ixxi,    53 

"Glasgow,"  Iron  screw liii,    41 

"Golden  Age,"  Particulars  of Ivi,  278 

Gate,"  Pacific  mail hv,  112 

"Great  Britain," xxxvi,  306;  xxxix,  305 

Description  of  iron.    T.  E.  Guppy xli,     5 

Eastern,"  as  a  screw  Steamer  only Ixxvii,  421 

Correction  of  Particulars  of Ixix,  390 

Details  of  the.     C.  H.  Haswell Ixviii,  386 

Mammoth lix,    56 

Western,"  Statistics  of  fifty-four  Trips  of  the xxxv,  40& 
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steamship  "Guatemala,"  Particulars  of  the Ixii,  121 

"  Han-kow,"  Particulars  of Ixxi,  179 

"Harriet  Lane"  (U.  S.  R.),  Particulars  of  the Ixv,  279 

"Hassler  "  (U.  S.  0.  S.),  Performance  of  the  compound  Engines 

of  the.     Emery xcviii,    91 

"Herman,"  Transatlantic.    B.  F.  Isherwood Iviii,  63;  Iviii,  121 

"Hibernia" xxxv,  421 

"Himalaya,"  Length  of Ivi,  187 

Notice  of Ivii,  212 

Success  of  wooden  Bearings  of Ixi,  364 

"Huntsville,"  Particulars  of  the Ixv,  280 

"Imperieuse,"  Trial  Trips  of Ivi,    66 

"Independence,"  Particulars  of  the Ixiv,  410 

"Indiana,"  Particulars  of  the Iviii,  211 

"Indianola,"  Particulars  of  the Ixvii,  348 

"Iris"  (U.  S.),  Notes  on.    B.  F.  Isherwood liii,    42 

"  Isis,"  Particulars  of  the Ixxvi,    43 

"James  A.  Requa,"  Particulars  of Ixi,  333 

"Japanese,"  Particulars  of  the Ixvi,    50 

"  Jetferson  Davis,"  iron,  Particulars  of  the Ixi,  411 

"  John  K.  Hammit,"  Trial  Trip  of  the.    W.  Jones hiii,  341 

"John  P.  King,"  Particulars  of , Ixx,  344' 

"Joseph  Whitney,"  Particulars  of  the lix,  136 

Performance  of Ixiv,  108 

"Karnak,"  Particulars  of Ixvii,  121 

"Kilauea,"  Particulars  of Ixx,  125 

"La  Fayette" li,  420 

France,"  at  Baliia,  Burning  of  the Ixiii,    64 

Gloire,"  French Ixxi,  277 

Guayra"  (U.  S.),  Trial  Trip  of.    B.  F.  Isherwood lii,  404 

"Lancefield,"  Remarks  on Ix,  392 

Large,  1827 iii,  141 

"Lebanon,"  Particulars  of Ix,  189 

"Legare"  (U.  S.),  Noteson lii,   51 

"Leviathan,"  Launch  of .    A.  C.  Jones Ixv,    92 

"Le  Voyageurde  la  Mer,"  Final  Success  of Ixvi,  132 

Particulars,  etc.,  of Ixv,  397 

"Lewiston,"  Particulars  of Ixi,  342 

"Liverpool"  (Screw) xxxvii,  298 

"Louisiana,"  Particulars  of Ixxi,  179 

"Ly-ee-nioon,"  Particulars  of Ixxi,  166 

"Magnolia,"  Indicator  Diagrams  of.    S.  H.  Gilman Iv,  401 

Particulars  of. Ixv,    60 

"Maujoor,"  Particulars  of Ixv,  412 

" Massachussetts "  (U.  S.  screw).    B.  F.  Isherwood.... Ivi,  57  ;  Ivi,  110 

"Matanzas,"  Particulars  of  the Ixix,  185 

"Merrimac"  (U.  S.) Ixiii,  125 

Trial  Trip  of  the Ixi,  274 

"Michigan"  (U,  S.),  Notes  on  the.    B.  F.  Isherwood.. .\ h,  217 

"Minx"   (H.  B.   M.),   Experiments  on  screw  Propellers  in. 

Isherwood Ivi,  221,  297 

"Mississippi"  (U.  S.).    B.  F.  Isherwood liv,  384 

Experiments   on   paddle   Wheels   of. 

Isherwood Ix,  122 

Particulars  of  the Ixxii,  201 

"Mohican  "  and  others  (U.  S.),  Steam  steering  Gear  for ci,  191 

"Monarch"  (II.  B.  M.  armored).     R.  H.  Thurston Ixxxix,  245 

"Monumental  City"  (Screw) li,  418 

Description  of 1,  400 

Motion  of,  Laws  of.    P.  W.  Barlow xix,  220 

"Narragansett"  (U.  S.),  Particulars  of Ixix,    44 

"Nashville,"  Particulars  of Ivii,  200 

New XXX,  287 

"New  Brunswick,"  Particulars  of Ixx,  240 

Ironsides"  (U.  S.  armored) Ixxxiii,    73 

W.  W.  W.  Wood Ixxiv,  284 
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steamship  "Xew  London,"  Particulars  of Ixix,  135,  212 

"Xiagara"  (U.  S.) Ixii,  44;  Ixii,  188 

Particulars  of Ixi,  191 

"Xiplion"  (Screw).  Particulars  and  Description  of Ixxv,  278 

"Xorth  Carolina,"  Particulars  of  the Ixxii,  202 

and  Performance  of .  Merrick..lviil,  411 

Performance  of lix,  395 

Star,"  Particulars  of Iv,  274 

•'Ocean  Bird,"  Particulars  of lix,  274 

Queen,"  Particulars  of Ix^i,  203 

"Ohio,"  Dimensions  and  Description  of xhiii,  446 

"Orizaba,"  Particulars  of  the Ivh,  134 

.    "Orizaba,  Xo.  2,"  Particulars  of Ixvi,  121 

"Pacific"  (Collins),  Steam  Logs  of.    B.  F.  Isherwood Ivi,  391 

Quick  Passage  of,  from  Liverpool li,  431 

"Pei-Ho,"  Particulars  of Ixvii,  347 

"Pelayo,"  Particulars  of Iviii,  347 

"Pembroke,"  Particulars  of Ixxi,    53 

"Penguin,"  Particulars  of , Ixix,    46 

"Pensacola"  (U.  S.),  Experiments  with  the  steam  Cutter  of. 

Isherwood cix,  310 

"Peruano,"  Particulars  of Ixix,  252 

"Persia"  (Cunard),  Launch  of Ixi,    66 

Particulars  of Ixi,  192  ;  Ixiii,    54 

Performance  of Ixxvi,    46 

"Philadelphia,"  Particulars  of xlix,    48 

Performance  of xlix,  139 

"  Phosphor- Bronze  " cxiii,  309 

"Pocahontas"  (U.  S.),  Particulars  of Ixix,  336 

"Powhattan"  (U.S.) hii,  202 

Feed  Pimips  of Ixxi,    31 

Launch  of xlix,  200 

Notes  on.    B.  F.  Isherwood Iv,  129 ;  Iv,  326 

Performance  of Ix,  121,  185 

"Princeton"  (U.  S.  screw) Ivii,  212 

B.  F.  Isherwood..lv,  377  :  Ivi,  43  :  Ivi,  100 

"Princeton,  No.  2"  (U.  S.),  Xotes  on.    B.  F.  Isherwood Ivii,  338 

"Quaker  Citv,"  Particulars  of Ivii,  272 

Trial  Trip  of.    J.  Y.  Merrick Iviii,  269 

"Pvcpublic,"  Dimensions,  etc.,  of xlviii,  400 

"Richmond"  (U.  S.),  Particulars  of Ixxi,  123 

"Pi oval  Shepherd"  (Iron).  Dimensions  of Ix,  277 

"E.  ii.  Cuvler,"  Pai-ticulars  of  the Ixviii,  346 

"San  Carlos,"  Particulars  of Ixix,  389 

Francisco,"  Loss  of Ivu,  108 

Particulars  of Ivi,    42 

Jacinto"  (U.  S.  screw),  Trial  Trip  of Iviii,  128 

B.  F.  Isherwood, 

lii,  339 :  liii.  201,  393 
Propeller  of.    J.  W.  Xystrom...liii,  198 
and  Engine  of.    J.  W. 

Xystrom lii,  402 

and  Engine  of.     J.  V. 

Merrick liii,    50 

"Saranac"  (U.  S.),  Xotes  on.    B.  F.  Isherwood Iv,  263;  Iv,  315 

Performance  of Iv,  242 

"Saxonia,"  Pai-ticulars  of Ixvi,  354 

Screw xxviii,  141 

"Sea  Horse" xxv,  358 

"Seminole"  (U.  S.),  Particulars  of Ixx,  240 

"Sestos,"  Trial  Trip  of Ixvi,  283 

"Seth  Gro.svenor,"  Particulars  of Ixix,  134 

"Shawmut"  (U.  S.),  Centre  of  Gravity  of.  B.  F.  Isherwood c,    29 

Deteiiuination  of. 

"Wilson xcviii,    97 

"Sonora,"  Xotes  on.    TT.  H.  Shock Iviii,  279 
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Sbearaship  "Sonora,"  Particulars  of Ivii,  133 

"Sovereign"  (Iron  screw) Ix,  214 

Particulars  of Ix,    44 

"Spitfire"  (U.  S.).  Notes  on.    B.  F.  Isherwood li,  1()8 

"S.  S.  Lewis"  (Screw),  Remark.s  on liii,  128 

"St.  Louis,"  Details  of  Construction  of Iviii,  200 

Steam  Log  of.     W.  II.  Shock Iviii,  33!) 

"State  of  California,"  Launch  of cv,  428 

Georgia,"  Launch  of liii,  2S5 

Notes  on.    J.  V.  Merrick liii,  407 

"Susquehanna"  (U.  S.),  Description  of xlix,  351 

Performance  of lix,  259 

Eemarks  on.    B.  F.  Isherwood liv,  251 

"  Tennessee,"  Particulars  of '.....Ivii,  199 

Trip  of,  around  Cape  Horn xlix,  415 

"Thunderer"  (H.  B.  M.),  Explosion  of  Boiler  on cii,  217  ;  cii,  226 

Tonnage  01,  in  England,  in  1S.!8 xxvii,    70 

"Tycoon"   (Sailing),  Particulars  of Ixxv,  281 

"V'anderbilt,"  Particulars  of Ixi,  2so 

"Victoria,"  Particulars  of Ixxvi,    44 

"Victoria  and  Albert,"  (II.  M.).,....'. Ix,  279 

"Virginia"  (U.  S.),  Report  on xliv,  395 

"Vixen"      (U.  S.),  Lamb  &  Sumner's  Boilers  in  the.    W.  H. 

Shock  Iviii,  267 

Notes  on  the.    B.  F.  Isherwood liii,  263 

"Wabash"  (U.  S.) Ixii,  351 

"Walker"  (U.  S.  surveying),  Notes  on.    B.  F.  Isherwood liv,    49 

"  Wampanoag  "  (U.  S.) .• Ixxxv,  325 

"  Water  Witch"  (U.  S.)     B.  F.  Isherwood Iv,  178 

Experiments  with xli,    59 

(H.  B.  M.;,  Trial  of Ixxxii,  392  ;  Ixxxii,  .396 

"White  Cloud."  Particulars  of  the Ixvii,  120 

"William  Jenkins,"  Particulars  of  the lix,  286 

Performance  of Ixiii,  349 

"Wm.  G.  ■Hewes,"  Particulars  of  the Ixxi,  270 

"Wyoming"  (U.  S.),  Particulars,  etc.,  of  the Ixviii.  267 

Performance  of Ixvlii,  349  ;  Ixix,  121 

"Yankee  Blade,"  Particulars  of Ivii,    51 

"  Yorktown,"  Particulars  of Ixviii,  139 

"  Zouave,"  Particulars  of Ixx,  239 

Steamships,  "Algonquin"  and  "Winooski"  (U.  S.),  Expansion  Trials 

with.     Newton Ixxxi,  2.35 

and  Boats,  building  at  Baltimore,  1851,  List  of lii,  208 

Cause  of  Fires  on  board.    Ilarfwell Ixiii,  2S9 

"Andes"  and  "Alps  " Iv,  205 

Antiquity  of ii,  308 

Armed xv,    70 

Auxiliary  steam  Power  in xxxiv,  62,  108 

Samuel  Seaward xxxii,  411;  xxxiii,  103 

between  Bo.ston  and  Halifax  (Screw) liv,    57 

England  and  France xxxviii,  355 

Fra'nce  and  America  (Mail) xxxi,    45 

Philadelphia  and  Liverjjool  (Screw) li,  139 

"Bremen"  and  "New  York"  (N.  G.  L.),  Particulars  of Ixvi,  348 

building  at  Philadelphia.  1S51 ••. lii,  212 

in  the  United  States,  1853 Iv,  138;  Iv,  206 

"Cardenas"  and  "Alfonso,"  for  Cuba  (Screw) Ixv,  350 

Collins'  Line  of li,  414;  liv,  114 

"Galveston"  and  "Opelousas,"  Particulars  of  the Ixiii,  285 

>  "General  Santa  Anna  "  and  "Iturbide,"  Particulars  of Iviii,  1.39 

"Himalaya"  and  "Atrato." Ixi,    77 

"Hudson"  and  "Weser"  (N.  G.  L.),  Particulars  of Ixvi,  349 

.    Improvement  in ii,  125;  cviii,    65 

Iron XXV,  135  ;  xxvi,  431  ;  xxxviii,  1.3(5 ;  xxxix,  140 

Arched  Bulkheads  for Ix,  214 

Construction  of c,  217 
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Steamships,  Iron,  Effect  of  heavy  Projectiles  on xliii 

Particulars  of Ixxix,  394;  Ixxx 

Launch  of  three xlix 

Length  and  Breadth  of,  Ratio  of  the.   A.  C.  Stimers..xci,  201,  305 

"Leopold"  and  "Due  du  Brabant,"  Particulars  of Ixii 

Marine li 

"Mississippi,"   "Susquehanna"   and  "Powhatan"  (U.  S.), 

Performance  of Ix 

Models  for Iv 

Xaval Ivii 

Xew  York li 

"Nix"  and  "Salamander,"  Eoyal  Prussian lii 

Xovel  French,  Two Ixxxvi 

Number  of  American,  1852 liii 

English,  1852 liil 

Ocean Ivii,  64 

"Ohio"  and  "Georgia" xlix 

on  Fire,  Safety  for Ixvii 

"Peking"  and  "Tokio,"  Launching civ 

Performance  of Ixxv 

John  W.  Nystrom ex,  101 

"Powhattan"  and  "Susquehanna,"  Performance  of Iv 

propelling,  Power  required  for.    D.  M.  Greene IxxvLi 

Proportioning  Power  to  Tonnage  in.    Scott  Russell xxviii 

"Rush,"  "Dexter"  and  "Dallas,"  Trials  of  steam  Machinery 

of  (L'.  S.  Revenue) xcix 

sea  Cocks  of,  Temporary  Caisson  for  repairing xxv, 

(Screw)  Enghsh  and  American ." liii 

Speed  of.    John  Lowe cii 

Steering  of cvi 

Vibration  in,  Reducing Ixxxiii 

Speed,  Limit  to,  of  sea-going.   'R.  Armstrong Ixiv 

of cvi 

Increasing Ixxi,  154, 

the  Transatlantic,  1852.    B.  F.  Isherwood Iv 

"Spencer"  and   "McLane"   (Revenue),   Trials  of.    A.   V. 

Frazer xlii 

Steamboats,  Steamers,  etc.    See  Ships,  Boat,  Boats. 

"Susquehanna"  and  "Powhattan,"  Performance  of Iv 

and  "Mississippi,"  Per- 
formance of Ix 

Ventilation  of  the  Fire  Rooms  in.    B.  F.  Isherwood lix 

"Winooska"  and  "Algonquin,"  Trial  between  U.  S Ixxxl 

Steam,  Spectrum  of Ixxxii 

Superheated Ixxi 

Thos.  Prosser Ixiv 

VTm.  T.  Haycraft xii 

W.  Eowell Ixxiv. 

Expansion  of,  Law  for.    Wm.  Fairhairn, 

Ixx,  270  ;  Ixxi,  379  ;  Ixxiv 

in  marine  Engines Ixix 

J.  Penn Ixix 

Practical  Advantages  of.    H.  W.  Bulkley Ixxxii 

Superheating.     L.  E.  Fletcher Ixxiii 

Wetherhed's  Method  of Ixii, 

Temperature  and  Elasticity  of,  and  of  other  Vapors.    Rankine, 

xlix,  121 ;  xlix 

Throttling,  Experiments  upon.  Advantages  of Ixxi 

Water  suspended  in,  Measurement  of civ, 

mechanically  suspended  in,  Measurement  of.    J.  B.  Knight. civ 

P.  Guzzi civ 

Stearine,  Manufacture  of Ixxxiv 

Steart's  Process  of  manufacturing  Lino-Stereo  Tablets...'. iii 

Steatite  Gas  Burners " Ixvii 

Uses  of iv,  52';  ix,  274  ;  xxv 

Various  Uses  of,  to  diminish  Friction  in  Machineiy iv 
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steel,  Adhesion  in,  Minimum  of ii 

Advantages  of cxi 

Alloy  of  Tungsten  with Ixviii,  i.'07  ;  Ixix,  357  ;  Ixx 

American xlvii 

and  Iron.    ThomasGill i,  47,  79, 147 

Combined...  xlii,  44;  xciv,  151 ;  xcvi 

as  a  structural  Material,  Modern.    W.W.Beaumont ex 

Bar,  Weight  of,  of  the  various  Shapes,  Kules  for  calculating.    Durfee..e 

Bars,  magnetizing.  Mode  of.     P.  Elias xxxix 

Bessemer,  Ironaiid Ixxv 

Manufacture  of,  and  of  ingot  Iron  from  phosphoric  Pig. 

Holland  &  Cooper ex 

Certain  Details  of  the.    C.  H.  Baker...xciv 

Chemistry  of  the xcv 

in  America Ixxix 

Machinery  for.    A.  L.  Holley, 

xciv,  252  ;  xciv,  391 ;  xcv 

Moulds  for,  rotating  ingot Ixxxiv 

Spectroscope  in Ixxxvi 

Production  of,  in  Europe  and  America cix 

Tests  of Ixxxiv 

Works  (American)  in  1874.    A.  L.  Holley xcvii 

at  Troy Ixxxiv 

blister  and  cast,  Fabrication  of.    Coste  &  Perdonnet x 

Bluing  of V 

Burnishing  and  ductilizing.    Jacob  Reese cxii 

Burnt cxi 

Iron  and xciii 

Cast-,  Annealing.    J.  Perkins iv 

Bessemer,  Boiler  Plates  of Ixxxiv 

Cellixlar  Structure  of cxx 

Heath's xxxix 

Homogeneous cvi 

Cammell  &  Co's Ixxvii 

Manufacture  of .    H.  Bessemer Ixxiii,  201;  Ixxx 

Karsten Ivi 

directly  from  pig  Iron Ixxvii 

Improved xxix,  245  ;  xl 

Mode  of  the Ixxvii 

Strength  of cv, 

Styrian,  Table  of  Breaking  Weight  of Ixxi 

Uchatius,  Maniifacture  of Ixiii,  49;  Ixvii 

Kazors  from Ixiii 

Working.    Thos.  Gill viii 

Casting,  Mode  of.    Patent i 

Chromium Ixxxvii 

Elasticity  of cix 

Company's  Works,  Pennsylvania Ixxxiii 

Composition  of  cast  and  wrought  Iron  and.    Chas.  Schafhaeutl...xxix 
Iron  and.    Fremy, 

Ixxi,  239  ;  Ixxii,  33  ;  Ixxii,  259  ;  Ixxii 

J.  W.  Nystrom Ixxxii 

compressed,  Whitworth xciv 

compressing  Apparatus  at  the  Barrow  Works.    A.  Davis ex 

Whitworth's Ixxxiv 

Converting  Iron,  Cast i,  184;  Ixxii,  134;  Ixxxi 

Wrought,  into xciv 

Converter,  High-pressure Ixxxix 

Crucibles  for  Iron  and x 

Corrosion  of,  A  singular  Case  of  the.    Chas.  E.  Munroe cxv 

Damascus xviii 

M.  E.  Bagiiold ii 

Damasked,  Process  for  making.    Breant i 

Distinguishing  Iron  from.     W.F.  Worthington cxviii 

Test  for xliv 

Effect  of  Cold  on  Iron  and xci 
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Steel,  Effect  of  Phosphorus  on , xc^-ii.  360 

for  fire  Arms Ixxv,  420 

Magnets xxii,  126 

Pillars Ixxxii,    89 

Shipbuilding.    John  Hang evii,  332 

Formation  of,  by  means  of  Silica x,    71 

Fracturing \ cxv,    94 

Gases  in cxviii,  239 

hardened.  Explosion  of.     J.  M.  Batchelder xxxviii,  133 

Plates  of,  Dividing  and  piercing.    Jones iii,  206 

Hardening xv,  126;  xcvi,  155:  xcvi,  294;  ciii,  291 

PiUfus  Tyler viii,  209 

Iron  and Ixxiv,  265 

Heaton Ixxxvii,    86 

in  engineering  Practice c,    71 

Locomotive  Engines  of Ixxix,  393 

Magnesium cix,    19 

Magnetizing,  by  Sunlight.    A.  Baumgartner iv,    46 

Manufacture  of ii,  346  ;  iv,  22,  23  :  xxxiv,  139  ;  xxxviii,  122  ;  xli,  122  : 

1,  3.38:  Ix,  133:  Ix,  203 xcv,  160 

Schafhaeutl xlii,    56 

and  Mode  of  working.    D.  Chernoff cii,177  ;  cii,  242 

at  Shefl&eld ." xxxviii,    52 

by  Electricity 1x1,  248 

Improvement  in,  Proposed Ixxxiii,  230 

Eecent.    Pedro  G.  Salom cxx,  347 

in  England.    Wm.  Sellers Ixxx,  357 

Iron  and.    A.  L.  Fleury Ixxvi,  214 

Improvements  in  the xxix,  123 

Laugel hiii,  117 

in  India.     F.Buchanan v,  391 ;  vii,      7 

malleable,  and.     H.  Bessemer lx\iii,  390 

without  Fuel.     H.  Bessemer Ixii,  267 

Wrought,  and.    C.  M.  Dupuy cvi,  404 

New  Modes  of *. Ixxxiv,  2.56 

Pauvert's  Mode  of Ixiv,  353;  Ixix,  354 

Use  of  illuminating  Gas  in.     Gruuer Ixxii,  241 

Melting,  by  Electricity cxiv,  395 

in  a  reverbefatory  Furnace Ixxiv,  334 

Metallurgy  of.     Pedro  G.  Salom cxx,  208 

Meteoric' xxvi,  102 

molten,  Polling Ixxxiv,  153;  xcv,  146 

New  Zealand Ixxi.  413 

Xirrogeu  in Ixxx,    71 

Ornamenting,  and  other  Metals v,    99 

Colorinsor.     L.  Xobili ix,    89 

with  Gold  and  Platinum.    X.  Mill iii,  209 

Plates,  engravino-,  Gravers  for.     Edmund  Turrell i,    51 

Etching."  W.  Cooke iii,  250 

for  boat  Building.     Patent    David  Livingstone Ixx,  408 

Resistance  to  Shot  of  Iron  and .". Ixix,  135 

Prize  for xcv,  154 

Production  of cvi,  345 

Iron  and,  American xcvii,  6;  cviii,  194 

Protection  of Ixxii,  264 

Puddled,  Homogeneous  Iron,  Steel  Iron  and.    "W.  H.  Barlow Ixxiii,  255 

or  wrought,  Manufacture  of.    Wm.  Clay Ixvi,  122 

Purification  of  Iron  and,  Shaw's  Xew  Process  for*. xcv,  371 

Qualities  of  Iron  and xxxv,  193 

Eails,  Discussion  of  the  Papers  of  Sandberg,  Dudlev,  and  Hollev, 

cxii,  18".  93,  183 

Surfaced IXxiii,  163 

Wearing  Power  of,  etc.    C.  B.  Dudley cxi,  177,  241 

PiefininET.     Patent ....  '. ' Ixvi,  277 

Shear,  Maldng.    Patent ix.  241 

Ships evil,  413 
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Stefel,  Strength  of,  contaiiiins  different  Proportions  of   Carbon.     T.    E. 

Vickers Ixxiii,  306 

Tensile,  American  and  Englisli  Iron  and ; xciv,  ;!iJ9 

Wrought  Iron  and.  I).  Kirkaldy...lxxv,  ."ilU;  Ixxvi,  IIG 

Experiments  on Ixix,    67 

Strenfjths  of,  absohite,  of  Iron  and  (Table) Ixvii,    10 

Substitution  of,  for  Iron cvii,  3<)0 

Tempering xliv,  iiL'9  :  Ix,  li'D 

Temperature  of  least  Resistance  in cxii,    71 

Tests,  Electro-Magnetic cviii,  141 

of  Inmand,  U.  S.  Commission  on xcix,  o05  ;  c,    33 

Physical  and  chemical,  for  boiler  and  ship  Plates  for  theU.  S 

Government  Cruisers.    Pedro  G.  Salom cxviii,    45 

Tliermo-Electric cviii,  420 

Theory  of Ixxv,  348 

Titanium  in,  and  pig  Iron.     E.  Riley Ixxvii,  2o.s 

Tungsten ...." Ixviii,  207;  Ixix,  357 

F.  X.  Wurm Ixx,    42 

by  the  Bessemer  Process Ixxxiv,    81 

rcrms  Iron xciv,    12 

Welding  Iron  and ii,  G  ;  xlvil,    70 

Wootz  or  Indian,  Composition  of .    T.  II.  Henry liv,  212 

Working.     C.  Varley xiv,  195 

Works.  The  William  Butcher Ixxxiv,  293 

Steelyard,  Differential xcii,  .365 

Steeple,  Church,  Raising  a.    X.  Le  Brun xxxix,  368 

Removal  of xvii,  216 

Steeple,  Church,  Straightening xx,    70 

Steering  Apparatus,  Auxiliary,  MuUey's.    W.  R.  MuUey Ixxii,  .3.34 

Martin's cvii,  425 

Pneumatic,  f or  U.  S.  Steamships.    G.  W.  Baird ci,  191 

Self-acting.     J.  P.  Joule Ixxx,  205 

Steamships,  screw cvi,  258 

Manner  of.     C.  H.  Haswell Ixi,  2.5G 

Ships.  Rudders  for,  under  Steam Ixxiv,  251 

Wheel,  Brake  for  a xxii,  267 

Stelviragon's  sea-soimding  Apparatus,  Report  on xlv,  .392 

Stenciling  Woven  Fabrics.     Patent xvii,  276 

Stenson  &  Go's  patent  welding  Hammer Ivi,    51 

Stephens'  patent  combination  Rule Ixvii,  lis 

Stephenson,  George,  Accountof  Himself xxxviii,  .370 

Death  of,  Notice  of xlvi,  297 

Donation  of  original  Drawiiig  by,  and  Autograph  of, 

xciv,  426 

Statue  to xxvii,  3.59 

Stephenson's  locomotive  Engine xxxiv,  212 

"Rocket" ix,  207 

Railroad  Wheel xl,  273 

Steps  and  Staircases,  Proportions  of.    J.  B.  Watson 1,  408 

Stereochrome  of  Fuclis lix,    47 

Stereometric  Tablet,  Warner's Ixxiii,  416 

Stereomonoscope Ixx,  325 

A.  Claudet Ixvi,    56 

Stereo-phantasmascope .' !....lxxx,  422 

Stereopticon,  New  Form  of xciii,  225 

Stereoscope  and  binocular  Vision.     Wheatstone xxvii,  276 

Book,  Mascher's Ixi,  ,!23 

Cosmoramic Ixi,  280 

Duboscq's Ivii,  211 

History  of  the.    C.  F.  Himes xciii,  .3.50 

Mascher's,  Report  on lix,  214 

Principle  of  the. Ixviii,  212 

reflecting.  Portable.    C.  Wheatstone Ivi,  i'05 

Refracting  or  lenticular.     C.  F.  Himes xciv,    49 

reversible,  New  Form  of.    W.  Le  Conte  Stevens cxiii,  3G4 

Richard's  improved,  Report  on Iv,  285 
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stereoscope  Telescopic.    J.  Elliot Ixiv,  139 

Theory  of  the.    W.  Le  Conte  Stevens cxiv,  279 

■without  Lenses,  New Ixxi,  .341 

Stereoscopic  Images,  Eefraction  of Ixiii,  265 

Instrument,  Chormann's Ixxv,  215 

Microphone cvi,  204 

Pictures,  Taking  with  single  Camera.     L.  Clark Ivi,  203 

Views,  mounting,  Xew  Mode  of.     Himes xcvii,     9 

of  lunar  Eclipse Ixxxi,    69 

Stereotrope,  a  new  optical  Instrument.    W.  T.  Shaw Ixxii,  128 

Stereotj'pe  Block.    Patent xiv,  399 

Engraving  in xiv,  1.37 

Moulds,  jSew  Process  for M,    99 

-plate  Moulds  of  Paper Ixxvii,    61 

Plates,  Autogi'aphical xxvii,  .340 

of  Iron xxii,  357 

Stereotypes,  Celluloid ex,  281 

Stereotyping,  Mahan's  Improvement  in,  Eeport  on Ivil,  141 

Process xli,   66 

Vander  Weyde's  improved Ixxvi,  351,  424 

Sterne's  gi-oimd  Disks  of  Steel ' xcviii,  302 

Steno-metal Ixxvi,  277 

Stert's  tilting  Wagon xlviii,    66 

Stethoscopic  Microphone.    I.  Xonis,  Jr cvi,  431 

Stevens' Batterj^,  iron-clad.    Isaac  Xewton Ixxiii,    73 

E.  H.  Thurston -. xc\iii,  165 

Eeport  of  Xaval  Board  on Ixxiii,  149 

cut-off  Valves,  Eeport  on xlii,    32 

fan  Paddle,  Trial  aud  Description  of liii,  204 

patent  smokeless  Furnace Ivi,  117 

Screw Iv,  377 

Institute  of  Technology xcii,  78,  145  ;  xciv,  1,  75,  145,  220,  361 

mechanical  Laboratory xc\iii,  155 

The  Messrs. ,  of  Hoboken  as  Engineers,  etc.    E!  H.  Thurston.  ..xc™i,  237 

Still,  Improved.    Saliman  &  Curadau v,  339 

Indicating  Apparatus  for,  Hart's xcvii,     7 

liquor,  French v,  341 

Stillmau's  engine  Counter  and  steam  and  vacuum  Gauges,  Eeport  on....xlvii,  207 

Stiri-up,  Safety.     Sam'l  Jackson xviii,  283 

Stockholders  in  railroad  Companies,  Advice  to xxxiii,  391 

►Stocking  Frame,  Improvements  in  the xl,  349 

Stockings  and  Gloves,  Improvement  in xxviii,  359 

Weaving,  Important  Imijrovement  in xxvii,  203 

etc.     Patent xxxvi,  286 

Stocks,  Men's,    Patent. xiv,  253 

Stoking,  Mechanical xc\i,  80;  ciii,  370 

Stomach  Pump.     J.  B.  Goddard .xvii,  222 

Stone  Age  in  China cxv,    71 

aud  Plaster  rendered  Water-tight ii,  276 

Artificial....i,  345  ;  xxiii,  203 :  xx\iii,  286  ;  xlvi,  287  ;  Ixi,  132 ;  Ixx,  124; 

Ixxiv,  156;  Ixxv,  136;  Ixxxi,  45,  356,  420 Ixxxii,  3.51 

Patents i,  151;  x\%  190 

and  Concrete  exposed  to  the  Air.     Treussart xxv,  234 

Harbor  building  with Ixxxiv,  168 

hydraulic  Limes,  etc.    Kuhlman Ix,  221 

Improved  Mortar  and civ,    77 

Eansome's xlvi,  126;  Ixxxiv,  191 

Tests  of Ixxxiv,  295 

Boring xxix,  141 

Machine xxxv,  139 

-breaker.     Blake's Ixxxvii,  361 

Building,  Decay  aud  Preservation  of Ixxiii,     1 

Expansion  and  Contraction  of.     Wm.  Bartlett xiv,    58 

Manufacture  of,  Improvements  in  the.    F.  Eansome, 

xcvi,  418  ;  xcvii,    66 
Selection  of.     C.  A.  Evans xc^i,  334 
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Stone,  Building,  Strength  of Ixviii,  272:  Ixx,  373 

n.  G.  Hatfield Ixv,  1G8 

Coloring Ixi,    35 

Columns,  Strength  of xl,  214 

Coping,  Expansion  and  Contraction  of xiv,  365  ;  xix,    92 

Moulding  slag  Brides  and Ixi,  410 

Cutting  and  Planing.     S.  W.  liobinson Ixxxvi,  170 

-cutting  by  Machinery Ixxxiv,     8 

Chisel,  Smith's  ever-pointed xxv,  430 

Machine,  Gear xcvi,  219 

Simple  Mode  of Ixi,    66 

Decay  of.     C.  L.  Dresser Ixx,    56 

-dressing  Machine.    New xviii,  345;  cvi,  351 

Steam  Hammer  for.    Fateni,  Dec,  1844 xlii,    41 

Elasticity  of,  and  crystahine  Bodies.    E.  Hodgkinson Ivii,    34 

Expansibility  of  different  Kinds  of xxii,  213;  xxiv,  153  ;  xxiv,  200 

Experiments,  Eecent,  on Ixxviii,  367 

Fastening  iron  Bars  in Ixxii,  406 

Handling  large  Blocks  of,  Methods  used  by  Ancients  in Ixx,  303 

Hardening cxi,  381 

Hauling,  Cost  of.     Ellwood  Morris xxxiii,    79 

in  Sea  Walls,  etc..  Harbor  screw  Cramps  for xlvii,  299 

Induration  and  Preservation  of.    Bartlett Ixxiii,    82 

Iron,  of  Sussex,  Eng xvii,  356 

large,  Floating  Ca.sks  for xxxvii,  374 

Litliographic,  Artificial cviii,    65 

Mill-,  balancing xiii,     9 

of  Leiper's  Quarries,  Eeport  on xxiii,  367 

-planing  Machine xxi,  139 

Preservation  of Ixxii,  57;  Ixxiii,  64;  Ixxiii,  304;  Ixxv,  13;  Ixxxviii,  175 

Preserving,  Kausome's  Process  for.    E.  Hunt Ixvii,  191 

Kaising  a  large,  in  River  Tay xxvi,  3.59 

"  heavy.  Apparatus  for.    Wm.  Howard xiv,  147 

Eesistance  of ,  to  Crushing xcv,    87 

C.  B.  Eichards xcv,  3.34 

Sand-,  Artificial  Hardening  of xcix,  338 

Saw,  Young's  Diamond xcvi,  290 

used  for  Food  in  China.     Biot xxiv,  295 

Yalue  of,  in  Buildings  on  Fire Ixxix,  397 

Vulcanized Iviii,  358 

-working  Machinery,  Atchison's cix,  428 

Works,  Indurated  and  imper\ious lix,  1.36 

Pennsylvania's  foundation.     A.  E.  Leeds xci,  337,  412 

Stone's  intensified  Electro-Magnet ex,  142 

Stopcock  made  of  glass  Plates xv,  259 

Stoppers  for  Bottles,  Caoutchoue xxxiv,  359 

containing  caustic  Solution Ixxiv,  214 

Stored-up  Electricity  :  Faure's  secondary  Battery cxii,    68 

Storm  Glass xxxviii,  279 

Camphor Ixxxv,     6 

Great cxi,  136 

in  March,  1838.     J.  P.  Espy xxvi,  224 

near  Brussels.    June,  1839.    Quetelet xxxi,    64 

of  Jan.  (),  1839 xxxi,    61 

Storm's  "Cloud"  Engine Ix,  81,  264 

Storms  and  Explosions  in  Mines,  Eelatiou  between Ixi,  207 

Sun-spots cxiii,    69 

centripetal,  Espy's  Theory  of.     W.  C.  Eedfield xxvii,  323,  363 

electrical.  Tornadoes  as.    Eobt.  Hare liv,    28 

Formation  of  great  Fires  preventing xxxii.  111 

great.  Hurricanes,  etc.,  of  the  U.  S.,  List  of.    I.  A.  Lapham xciv,  210 

Law  of,  Eeid's.     J.  P.  Espy xxvii,  3S,  14!),  217,  289 

northeast.  Date  of  Dr.  Franklin's  Observations  on.    A.  D.  Bache...xvi,  300 

Origin  of cxv,  314 

Theory  of,  Espy's,  Fallacy  of.    W.  C.  Eedfield xxviii,     1 

Whirlwind,  Character  of  certain.    Eedfield xxiii,  112 
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stoves.     Patents xx,  333;  xxi,  133 

Coal,  Anthracite.    Patents xviii,  200;  xix,  407 

Combined  improved.    Patent xxi,  134 

Cooliing.    Ed.  Cottam xx,    69 

Patents, 
xvi,  106  ;  xviii,  266,  272  ;  xx,  103,  105  ;  xxiv,  407  ;  xxxii,  138 

Granger's  improved....! Ixvi,    42 

Drjing,  Calico-printer's viii,  354 

Fines  for.     Patent xvi,  205 

Fire-brick,  for  superheating  tlie  smelting  Blast,  Whitwell's xcv,    49 

for  heating  smoothing  Irons.    Patent xxv,  183 

Eooms,  Greenhouses,  etc Ixvi,    61 

Gas XXX,    65 

Rickett's.    P.  O.  Connor xxx,  134 

Shaw's Ixxi,    62 

Interference  with  Spear's  Patent  for Ixxiv.  277 

Kitchen  range  and  fireplace xxvii,'  145 

or  Flues  for  curing  Tobacco.     Patent xi,  384 

Grate,  Pierpont's,  Eeport  on xix,    24 

Parlor.     Patent xxvi,  310 

Pipes  and  Steam  Boilei's,  Corrosion  of  Iron  in.  Report  on xxxiii,  176 

Portable  steam  andhot-water.    Patent xi,  258 

Strahan's  Rest  for  grinding  Drills Ixxxiii,     5 

Straight  Edge..  xi,  238 

for  drawing  Boards,  Baker's cvi,  359 

Strain,  Determination  of,  in  a  roof  Trn.ss.    A.  J.  Du  Bois ci,  2.33 

Transverse,  of  Materials Ixxi,  124 

Strata,  Contortions  and  Faults  of,  under  Embankment  of  Great  Western 

R.  R xxxiv,    98 

measuring  Earth,  Instrument  for.    Wm  Jones xxix,  407 

Stratification  of  iSIinerals  by  galvanic  Electricity xxvi,    69 

Stratton's  portable  gas  Apparatus Iv,  .399 

Straw-cutting  Machine.     Patent xxii,  195 

flattened,  French  embossed  and  other  Works  in x,  117 

for  Hats,  Cultivation,  etc.,  of.    Patent xiii,  258 

Grass  and.     Patent vi,  236 

Imitated  with  raw  Silk.    Patent ii,  .307 

Matting Ixviii,  347 

Plait  for  Hats.  etc.    Patent ii,  303 

Tuscany,  for  Plaiting ii,  110 

Growth  and  Preparation  of iv,    87 

Wheat,  Diatoms  in ciii,    11 

Straws,  Chinese IxxxLii,    .s7 

Strecker,  Adolph,  Obituaiy  Xotice  of xciii,    71 

Street  and  tram  locomotive  Engines cii,  344 

cleaning  and  watering Ixxxv,  366- 

Cost  of,  in  Paris ciii,  230 

Lamps,  Simultaneous  lighting  of xcviii,  298 

Paving,  best  Mode  of.  Report  on xxxvi,  145,  217 

See  also  Road  Making. 

Railways,  Steam  on civ,    68 

J.  B.  Knight ciii,  379 

Sweepei",  Triangular xxiv,  419 

sweeping  by  Machinery xxxvii,  142 

Streets,  city.  Best  Arrangement  of.    L.  M.  Haupt ciii,  252 

Strength,  Active  and  passive v,  124;  v,  193  ;  v,  230  ;  v,  296 

Animal v,  109 

Elasticity,  Ductility,  etc.,  of  Materials  of  machine  Construction. 

Thurston ". ; xcvii,  273;  xc\ii,  344 

Human xix,    71 

of  Materials xlix,  201 

Peter  Barlow , xviii,  415 

Geo.  Rennie xlv,  378 

C.  H.  Haswell, 
Ixx,  337,  385 ;  Ixxi,  37,  108,  183,  242,  314,  404 ; 
Ixxii,  37,  124 Ixxii,  170 
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strength  of  Materials.    Morin Ixxiii,  3G9 

W.  11.  Shock xcviii,    34 

Alloj's  of  Nickel  ami  Iron Ixvi,  280 

Beams  fixed  at  both  Ends Ixxi,  195 

Bavs,  etc.,  Cohesive  Strength  of vii,    43 

Triangular Ixxi,  198 

Brick  and  tile  Arches xxxiii,  333 

Bricks,  Resistance  of,  to  a  crushing  Force xcv,  332 

solid  and  perforated Ixii,  332 

Chains  and  wire  Kopes Ixxii,  165 

Columns,  Gordon's  Formula  for.    M.  MeiTiman..cxiii,    58 

Compression,  Longitudinal Iv,  300 

Copper,  Iron,  gun  Metal,  etc Ixxi,    .33 

Cylinders,  Hollow.    J.  Seaward xxvi,  349 

and  solid,  Kesistance  of xix,  138 

Thick cii,  329 

flexible  Materials,  Transverse  Strain  on Ixxi,  124 

f or  ii'on  Bridges.    Geo.  Buchanan xlvi,  152;  xlvii,  223 

railroad  Bridges xlvi,     1 

steam  Boilers,  Report  on, 

xxiii,  73, 157,  241,  325,  409  ;  xxiv,  1,    73 

Girders,  Trussed  and  plain xxxiii,  361 

Glass Ixix,  311 

Various  Kinds  of Ixix,    63 

Pipe xlviii,  160 

Gun  Metal Ixxi,  33;  Ixxiii,  261 

Gutta-percha  Tubing xlviii,  454 

Iron  and  Steel Ixvii,    10 

boiler  Plate v cv,    93 

Tensile  Strength  of,  American  and 

English xciv,  399 

at  different  Temperatures cv,    66 

Beams,  Strength  and  Form  of, 

xiii,  202,  261,  325,  379  ;  xiv,    26 

Bolts,  Shearing  Resistance  of xcviii,    34 

Breaking  Weightof Ixxi,    34 

Cast Ixix,  117;  Ixxi,  409 

Pillars  of,  and  other  Materials xxx,  341 

and  timber  Pillars, 

Ixxii,  325,  398 ;  Ixxiii,  37,  115,  183, 
265  ;  Ixxiv,  42,  121,  337  ;  Ixxv,  IfeO  ; 

Ixxviii,  345;  Ixxx,  179 Ixxxi,  312 

wrought.  Pillars  of, 

Ixxi,  304 ;  Ixxi,  393 ;  Ixxii,  42,  98,  184,  244 

Beams xxii,  153 

Chilled  and  uuehilled xlvi,  272 

Girders xli,  192 

J.  G.  Lynde Ixix,  261 

Hot  and  cold  blast, 

xxviii,  1S4,  238,  334 xxxv,  134 

Malleable Ixxvi,    67 

Pillarsof Ixiv,  377;  Ixxvi,    67 

Tensile  Strength  of xix,  141 

Water  Pipes Ixxx,  1.35 

malleable,  Transverse  Strength  of  ..xx;  58, 188,  lis,  264 

rolled.  Breaking  Weight  of Lxxvii,  368 

Joists ....hii,    80 

Safe  Load  and  ultimate  Strength  of.. ..Ixxvi,  195,  312 

Tensile  Strength  of Ixxiv,  .346 

Wire  at  low  Temperatures xxxiii,  166 

Wrought  and  cast,  Laws  of  the Ixiii,  196 

Steel Ixix,    67 

Tensile  Streugth  of, 

Ixxv,  310,  ;«i7  ;  Ixxvi,  116 

Tubes  Ixxii,  301;  Ixxii,  393 

Journals  of  Shafts vii,    92 
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strength  of  Materials  :  Metals,  Cohesive  Strength  of ii,  120 

Malleable,  Tenacity  of xcviii,    37 

Pillars,  Long -. Ixxv,  170 

Eesistance,  Increase  of,  of  Metals  under  Stress. ..xcvii,  302 

Torsional xcv,  254;  xcAii,  151 

Rope  and  chain  Cables.    John  Judge xii,    90 

Slate ; cv,    64 

Square  Bars,  Torsional  Eesistance  of Ixxiii,  323 

Steel,  Cast cv,  203 

Styrian Ixxi,  203 

-wire  Eope Ixxv,    67 

with  different  Proportions  of  Carbon Ixxiii,  306 

Stone,  Albert  Free- Ixv,  281 

Artificial Ixxviii,  367 

Building Ixv,  168;  Ixx.  373 

Columns xl,  214 

Eesistance  of,  to  Crushing xcv,  334 

Strain,  Shearing,  of  deflected  Girders Ixxiii,  222 

Testing xcv,  374 

Machine  for xciii,    77 

Timber v,  220 

American  ship Ixix,  322 

Beams Ixxxi,  300 

Different  Kinds  of xiv,    49 

Mineralized  and  natural xxxiv.  327 

Oak  for  paddle  Floats Ixxi,  403 

Pine  and  spruce.    T.  S.  Brown xi,  229 

Some  American  Woods cix,  105 

Wood  and  cast  Iron xl,  217 

Yellow  Pine ex,  157 

Wheels,  Gear vii,    98 

Wire  Ropes lx\i,  201 

and  Chains Ixxii,  105 

Men,  Experiments  on.     J.  Field xxvii,  281 

Weight  and  Height  of  3Ien.    J.  D.  Forbes xxvi,  115 

Stress,  Metals  under,  Beha\ior  of xcvi,  .374 

Increase  of  resisting  Power  of xcvii,  150 

Strife,  Harmonic c^^,  351 

Striking  the  Hours  by  Electricitj' cxvi,  307 

Strings  of  Gut  and  Sinew  for  musical  Instruments Ixxiii,  408 

Vibrations  of Ixxxiii,  230 

Strokes  in  steam  Engines,  Long  and  short.    John  Seward xxx,  251 

Strongest  of  the  Bronzes,  Locating  the.    Ernest  H.  Jobbins cxvii,  88,  184,  260 

Strops,  Eazor viii,  352 

Structure,  Microscopic,  of  Iron  and  Steel.    F.  Lynwood  GaiTison cxx,  .300 

of  cast  Steel cxx,  188 

Struthers,  John,  Bust  of ciii,     9 

Struts,  long  and  short,  Comparative  Sti'ength  of.    McCallum Ixxxiv,  173 

Struve's  micrometric  Measm-es  of  Stars.    S.  C.  Walker xxvii,    2s 

Stub  End,  Xew xciii,  292 

Fomis  of xciv,    81 

of  a  connecting  Eod xciii,  366 

Ends,  Improvement  in.    Coleman  Sellers xciii,     7 

Stucco  for  Walls xvi,  287 

Stuccos  or  Plasters  for  retaining  Water.    M.  Hassenfratz iii,  305 

Stuffing-box,  Improved xxxi,  29;  Ixxxii,  412 

Pump Ix,  266 

Stumps  of  Trees,  Eradicating v,  385 

Stylography,  Process  of  Engramig  called xlv,    64 

Styloxynon,  or  pencil  Sharpener xxvi,  100 

Submerged  Bodies,  Movements  of cxv,  465 

Submergence  of  ancient  Land xlvi,  .3.55 

Subscribers  and  Correspondents,  Notice  to i,  192 

Subsidy  to  Pasteur cxiv,  476 

Subterranean  Heat,  L'tilizing cxvi,  389 

Elver,  Discovery  of xxv,  353 
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Subterranean  Sounds  Heard  at  Nakons,  on  Red  Sea iii,  257 

telegraph  Wires,  Influences  of  electric  Storms  on.    Sam'l  II. 

Needles cxx,  388 

Tide cxiv,    76 

Subway  in  London Ixx,  373 

The  Tower Ixxxviii,  16,33;  Ixxxix,' 293 

Subways  and  Bridges  across  carriage  Ways Ixxvi,  245 

Suez  Canal. ..xliv,   79;    li,  85;  Ixi,  367  ;  Ixvii,  88;  Ixxxiv,  7,  34  ;  Ixxxv,  236  ; 

Ixxxvii,  78,  150,  222  ;  Ixxxix,  119,  370  ;  xcvi,  288  ;  xcvili,  80 cii,  170 

J.  E.  bourse xci,  238;  xci,  303 

Chas.  H.  Eockwell :...  Ixxxv,  319,377;  Ixxxvi,    28 

and  Machinery,  Model  of Ixxxiii,  365 

Business  of  tlie xcii,  .362 

Isthmus  of ,  Climate  of  the Ixxxviii,  153 

Cutting  through xlv,  153 

Sugar Ixxxii,  285;  Ixxxiv,    13 

and  Starch  from  sweet  Potatoes Ixxxvii,  .371 

Beet...ii,  188  :  xxii,  134;  xxiii,  320  ;  xxiv,  419;  xxviii,  24  ;  xli,  68;  cviii,'  119 

J.  C.  Booth xxix,  374 

Manufacture  of xxiv,  54;  xciv,  150 

in  Russia xxii,  408 

the  U.  S.    J.  Birkbeck Ixxxv,    44 

Beets,  Selection  of  Seeds  for cxvii,    71 

Bleaching  and  Clarifying.    Patent i,    go 

boiling,  at  low  Temperature.    Degrand ..xxiv,  169 

Improvements  in.     Patent ix,  .386 

-cane,  Chinese.    J.  S.  Levering Ixv'  125 

Nature  and  Properties  of.    G.  E.  Porter xi,  3.37  ;  xii]  201 

Observations  on xxvii,  123 

Varieties  of ci,  213 

Change  of,  into  Glucose civ,    12 

Juice^  Extracting.    Patents x,  19  ;  xi.  393  ;  xii,  197  ;  xlix|  348 

Experiments for,inDemarara.  A. Booth.. ..xv,    48 

Solutions,  Action  of  Light  on xciii,    14 

Chemical  History  of.    Fowues xxxvii,'  415 

Clarifying,  Use  of  Magnesia  in ciii,  230 

Crystalliz'ation  of,  Apparatus  for.     Patent,  June,  1828 xi,  191 

Defecation  of Ixxxii,    68 

Detonating li'^  123 

Different  Varieties  of.     Ventzke xl,  258,  332 

Evaporating.     Patents x,  163  ;  xi,  395 

Examination  of,  with  polarized  Light cxvii,    71 

Extraction  of Ixxxii,  418 

from  Juices  of  Vegetables Ixiii,  285 

Fermenting  Capacities  of.     Henry  Rose xxxii,  185 

Florida.     OttoLiithy cxx,  205 

from  Rags cxi,  470 

the  Pumpkin xxvi,  431 

Seckel  Pear.    A.  J.  Brasier ; xiii,  187 

Starch ix,  72;  xxi,  427  ;  Ixxxiv,  260 

temperate  zone  Plants xxi,  171 

Grapfe-, Basic  Nitrate  of  Bismuth  as  a  Reagent  for Ixvi,  213 

Crystals  of xliii,  286 

New  volumetric  Mode  of  estimating xc,  154 

Homologous  with  Grape-sugar,  New xlix,  285 

in  its  chemical  and  commercial  Relations.      Guynne  &  Young, 

xxiv,  175  :  xxiv,  283 

Raw,  Insect  found  in.     Eobt.  Xiccol ixxxvi,  327 

Liquor,"  Analysis  of  "Tell  Tale.    G.  C.  Stewart ci,  215 

Levering  &  Co's,  Report  on xl,  404 

INIaize.  etc xxiii,  71:  xxxv,  140 

Manufacture  of viii,  42  ;   ix,  182  ;   xii,  .31 ;  xvii,  193  ;  xxvii,  251 ; 

xlvii,  185;  xlix,  132  ;  liv,  353 liv,  407 

Hochstetter xxxvii,  47  ;  xxxvii,  170 

Rousseau Ixxi,  181 

Reynoso's  cold  Process  in Ixxxi,  209 
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Sugar,  Molasses  and  Syrup  froDi,  Expelling ix,  19 ;  x,  393 :  xvii,  413 

Pneumatic  Process  f or.x,  i05;  xi,    55 

Moulds.     Patent xiii,  244 

of  Lead,  Manufacture  of \ii,  105 

Milk xxiii,  383 

Production  of,  on  the  Farm i,  201 

in  Europe,  1873  to  1877 .....ciii,  302 

Louisiana c,  287 

Purifying  and  Eefining  Alcohol  for.    Derosne iii,  171 

Eaisiu-.... xxix,  376 

Raising  in  the  U.  S.     H.  W.  Bartol Ixxxvi,  410 

Raw,  Curing,  Lnprovement  in.     Patent...- xii,  140 

or  brown,  Makimj.     Patents x,  21 :  x,    23 

Eefining iv,  263  ;  vi,  207  ;  xii,  32  ;  xviii,  42  ;  xix,  288 ;  xli,  173  ;  Ixxxi,  407 

Improvements  in.    Leplay  &  Cuisiuier Ixxiii,  321 

in  France xviii,  285 

SjTup,  Apparatus  for  evaporating ix,  100 

Vacuum,  New xvi,  208 

Whitening.     Patent x,    28 

Sulphides  as  Fuel,  Mode  of  L^tilizing.    John  Holloway cviii,  180 

Sulphur  and  Phosphorus  in  Oxj-gen,  Ignition  of Ixxxvi,    65 

Chloride  of.  Action  of,  upon  O^ils.    Roussiu Ixvii,  280 

Detection  of,  by  Potassium  or  Sodium Ixxxix,  258 

in    Coal,    Condition    of,    and    its   Relations  to  Coking.     T.  M. 

Drown cxiii,  201 

Action  of ,  in  the  galvanic  Battery Ixxix,  411 

in  gas  Coal xcii,  153 

Illuminating Ixxii,    47 

Alfred  Kitt Ixxii,  112 

Illustrating  Presence  of xciii,  158 

.  Plants,  Existence  of xxxiv,  281 

Pyrites,  Mode  of  determining  Amount  of Ixxiii,  260 

Influence  of,  upon  Xature  of  cast  Iron.    Janoyer liv,  259 

Mining,  New  Process  for cxiv,  389 

Monopoly xxx,  283 

Xew  Acid  of Ixxxviii,  367 

Oxidation  of,  by  Ozone xciv,    88 

Production  of,  in  Italy Ixxviii  53;  Ixxxiv,  267 

the  Soil  of  Paris cxv,  374 

Properties  of.  Some  new Ixxv,  277 

Purification  of  Iron  and  Coke  from.    Calvert Iv,    47 

Separation  of,  from  Ores.    John  Howson xlvi,  139 

Springs,  Fluctuations  of cxii,  2.35 

Fonuation  of ciii,  230 

Testing  for xcvi,    10 

Vapor,  Cloth  rendered  Fire-proof  by Ixxv,  348 

Waters,  Analyzing.    Dupasquier xxxi,  129 

Sulphurets,  Action  of,  on  metallic  Silicates Ixi,  121 

metallic.  Employment  of xxvii,  125 

Sulphuretted  Hydrogen,  Liquefaction  of xxii,  260 

Sulphuric  Acid.'. Ixxxv,  75  ;  Ixxxviii,  392 

Action  of  dilute,  upon  Starch xcii,    84 

Attraction  of,  for  Water.    H.  W.  Watson xxvii,    69 

Chambers,  Working  of,  Note  on.    H.  Pemberton,  Jr cxv,  356 

the  Glover    Tower  and.     M.  A. 

Walsh cxvi,  112 

Concentration  of xliii,  144 

Formation  of.    Wohler liv,  111 

Manufactme  of  ...xiii,  180;  xxx,  170;  xxxi,   131;   xxxiv, 

353;  xlv,  253;  Ixxxi,  359 cxvi,  219 

from  iron  Pyrites xxxvii,  141 

the  metallic  Sulpluu'ets,  Monnier's 

Mode  of Ixiv,  210 

Oxygen  from Ixxi,  342 

pure,  Preparation  of Ixiii,    66 

Volatility  of cxii,    94 
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Sulphuric  Acid,  Yolumetrical  Estimation  of .*■. Ixxxviii,  154 

Sulphurous  Acid Ixxxiv,  221 

Detection  of  Kcatient  for xxvii,  2G!» 

in  common  JMuriatic  Acid xxii,  412 

the  Atmosphere cxix,  334 

preparing,  New  Method  of Ixvii,  350 

Summation  of  Series  without  tlie  Calculus ex,  107 

Sun,  The.     B.  A.  Gould,  xc,  133,  ISM,  255, 340, 419 ;  xci,  m,  133, 19.s  ;  xcii,  01, 127,  l!i'J 

Aqueous  Vapor  in  the Ixxxviii,    15 

Blue,  seen  at  Bermuda xxxi,    57 

Changes  of  the,  Photographic  Record  of xc,  223 

Constitution  of  the Ixxx,  67  ;  cviii,  100  ;  cxvi,  155 

Theory  of,  Herscliel's.    V.  Value xviii,  3(59 

Physical Ixxxiv,  222;  Ixxxvii,  296;  xcii,    10 

B.  A.  Gould Ixxxix,  228 

Chas.  A.  Young cxix,  280 

Diameter,  Apparent,  of  the ". xlviii,    54 

of  the.  Variations  of cxx,  892 

Disk  of  the,  Measurement  of  chemical  Brightness  of  Portions  of.    H. 

E.  Koscoe Ixxvii,  106 

Origin  of  Spots  on.    J.  W.  Nystrom Ixxxi,  421 

-earth  BaTance,  The.    Pliny  Earle  Chase cxvii.  355 

Explosion  upon  the.     C.  A.  Young xcii,  299 

External  Aspects  of  the.    S.  P.  Langiey xcviii,  123;  xcviii,  207 

Heat  of  the.  Utilizing  the ....'. ciii,  251 

Magnesium  in  the ex,  351 

Mass,  Fluid  Condition  of  the. cxix,  449 

Motion  of  the cxix,  305 

Parhelia  observed  in  Delaware,  in  March,  1841.    A.  D.  Chaloner..xxxii,    37 

Photographing  the cv,  280 

Power  of cviii,  274 

Prominences  on  the  ...'. Ixxxviii,  151 

as  sten  and  as  photographed Ixxxviii,  150 

without  an  Eclipse Ixxxvii,  375 

Protuberances  on  the.  Observations  of .    F,  Zollner Ixxxviii,  317 

Radiation,  Calorific  Intensity  of cv,  422 

Rays  of  the.  Calorific  Intensity  of  the.    Crova ciii,  351 

Power  of iii,  213 

Reducing  the  Heat  and  Light  of  the Ixxxii,  414 

Rotation  of  the,  New^  Mode  of  observing^  the xciii,  433 

"Spectroscopic  Observations  of  the.    J.  ]N .  Lockyer, 

Ixxxiv,  407  :  Ixxxvii,  266  ;' Ixxxviii,  42;  Ixxxix.  127 

Stud v  of cxi,  3i  L 

Spectrum  oflthe,  New  Tlieory  of  the.    Henry  Draper civ,    81 

-spot,  A  Typical xcviii,    76 

-spots Ixxxvii,  371  ;  ::fcii,  160 

and  Magnetism ; civ,  104  ;  cvi,.  S3 

Cyclonic  Theory  of cxvi,  305 

in  1879 ex,  419 

Influence  of,  upon  Temperature cxii,  315 

Minima  of,  in  l.s81 cxiv,    56 

Motion  of cxv,  468 

Nature  of Ixxxi,    67 

Planets  and cxiii,  230 

Spectra  of Ixxxvi,  156  ;  Ixxxvii,  426 

C.  A.  Young xc,  232 

Observations  of Ixxxiv,  297 

Storms  and cxiii,    69 

Zodiacal  Light  and cvi,  281 

Structure  of  the Ixxxvi,  301 

Substitute  for  the xxvii,  431 

Surface  of  the ; evii,    60 

Distribution  of  Heat  on  the cvii,  415 

Temperature  at  the xciii,  371 

Temperature  antl  Physical  Constitution  of  the.    Zollner xc,  351 ;  xc,  396 

of  the cvii,  131 ;  cviii,  345 
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Sun,  Temperature  of  the,  Hugo  Bilgram cxv,    32 

Internal cxix,  371 

Theory,  Xew,  of  the.    C.  W.  Siemens exiv,    57 

Weighing  the,  by  a  soap  Bubble.    Pliny  Earle  Chase cxii,  462 

Sunlight  and  Moonlight.    Henry  Morton, 

lxxx%i,  59, 131,  201,  27i,  319, 117 ;  Ixxxvii,  65,  133,  201,  271,  311,  114 

Artificial Ixxviii,  200 

Supernatural  Appearances,  Spectroscope  for  exhibiting xxxviii,  316 

Supersaturated  Solutions,  Xew  Method  of  preparin-g xciii,    88 

Supply  of  Air  to  Houses cxv,  318 

Surface  Calculator,  Sang's  Platometer  or  automatic liii,  239 

Temperature  in  Paris cxv,    70 

Surfaces,    Defonnation  of.  General  differential  Equation  in  Theory  of. 

Thos.  Craig cviii,  288 

Surfacing  Machines.    J.  Kichards xci,   39 

Surgerj\  Pompeian cxiv,  311 

Survey,  Closed,  Omi.ssions  in  a.    D.  Wood Ixxvii,  159 

of  Atrato  Eiver.    J.  C.  Trautwine Ixxiv,    27 

Geological,  of  Great  Biitain xxxvl,  122 

of  India Hi,  235 

London,  trigonometrical,  Xotice  of  the xlvii,  122 

Ordnance xlvi,  292 

Pennsylvania,  Geodetic  Eesolution  upon cvi,  432 

Proposed  Geological ii,  296 

See  also  Geological  Survey. 

North  and  Northwest  Lakes,  The  U.  S Ixxxiv,  399' 

L'nited  States  Coast-    F.  K.  Hassler xxix,    91 

Costs,  Abuses,  and  Power  of Ixra,    63 

Extract  from  Pvcport  of  Sup't.  of,  1817 xlv,  22& 

Measurement  of  Base  Lines  in  Florida,  by 

Piogers Ix,  361 

Eeport  on .'. xhii,  209 

Sup'ts,  1819.    A.  D.  Bache 1,  83,  115,  217 

Telegi'aphic  Operations  of.    A.  D.  Bache..xlvii,  356- 
Surveying  and  Leveling  by  Angle  and  Kod.    S.  W.  Kobinson, 

Ixxix,  73  :  Ixxxi,    13 
Correction  for  Reduction  to  Center  of  Station  in.    J.  E.  Mayer, 

Ixxxi,    98 

Errors  in,  from  Eefraction  of  the  Air xix,  291 

Geodetic,  Heliotrope  in.     L.  M.  Haupt c\'i,  116 

Instrument,  Yilleroi's,  Eeport  on xlviii,  238 

Instruments,  Improvement  in xxiii,  152;  Ixxxiii,  294r 

Eapid,  Instrument  for Iviii,  154 

E.  W.  Serrell Iviii,  301 

Telescopic  Measurement  in.    B.  S.  Lyman Ixxxv,  313;  Ixxxv,  382 

See  Geodesij. 

Surveyor's  (Land)  Calculator xxvii,  110 

Chain.  Xew.    W.  J.  Hindle xxx,  119 

Instrument  for  Eeducing  undulating  Lines  to  Horizontal.. ..xxvii,  211 

Tripods Ixvi,  341 

Suspension   System  with    stiffening   Truss,    Xew  Theory  of.     A.   Jay 

DuBois cxiii,  117,  i61,  211 

Swain  turbine  Water-wheel,  Test  Trial  of  a.    J.  B.  Francis xcix,  219 

Swamp  Drainage Ixxxv,  152 

Sweet  Compound,  Xew.     Constantine  Fahlberg cxv,  223 

Sweeper,  Street,  Triangular xxiv,  419 

Sweeping",  Street,  by  Machinery xxx\'ii,  112 

Switch  for  the  Jablochkoff  Candle,  Automatic cvi,  119 

Eailroad xv,  171;  xxxvii,  374;lxvii,  239;  Ixxxv,  396 

Pointer.    F.  Eogers Ivii,    80 

Safety,  Ainsworth's  automatic,  Eeport  on cvii,  2.37 

Wharton.    Wm.  H.  Wahl xcv,     1 

Switches,  Interlocking  System  of cvii,  288 

Sword  Blades,  Damascus.     M.  E.  Bagnold ii,     1 

Indian xxii,  268 

Symbol  ",  Misuse  of  the xci,  367 
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Symhmton's  steam  road  Carriage,  Experiments  with xv,  350 

Synchronism.    Edwin  J.  Houston cxix,  295 

Electric,  of  :M()tt)rs  and  Iti'ccivers ex,  lib 

of  Electric  and  Optic  riicii.nnena cxiv,  -175 

Svnchronous-multiplex  Telegraphy  in  actiuij  Practice.    EdwinJ.  Houston,  _ 
•'  cxvm,  161 

Extraordinary  Experiment  in.    E.  J. 

Houston cxviii,  167 

Syngenite ^*^'X' -^J^ 

Synthesis  by  the  Electrolysis  of  Organic  Acids ^^"' t^o 

Organic 9^>  "^x? 

New  Method  of civ,  228 

Syrup,  Concentrating.    Patent x,  100 

Evaporating  Apparatus  for ix,  100;  xvn,  .345 


Tahle  Apparatus,  Nautical.     Patent -vi,  315 

Moving,  Experimental  Investigation  of.    M.  Faraday Ivi,  328 

Tablets,  Asses'-skin v,  180 

for  slate  Pencils xv,  l2b 

Lino-stereo,  Steart's  Process  of  manufacturing ili,  258 

etc.,  Improvements  in.     Patent xxviii,  179 

Tagus,  Irrigation  by  the cix,    62 

Talbot  &  De  Baader's  propelling  Machinery vi,  390 

Talbotypes,  Positive  Mode  of  taking "-xl,  216 

Talc,  etc..  Manufacture  of  Articles  in.     Patent Ixix,    42 

Tallow  Cup,  Combination xcyi,  296 

Fusion  of '^''••'0^2 

Preparing  and  retining.    Patent xvn,  273 

etc.,  for  Candles.    Patent ni,  159 

TalmlGokl,  an  Alloy Ixxvii,  206 

Tambouring  by  Machinery • xv,  -80 

Tan,  Drying  Apparatus  for Ixxxiv,  2..1 

Tanks,  for  continuously  measuring  Feed- Water xcix,  161 

kyaniziug  Timber xxxiv,  283 

glass,  and  Attachments  for  chemical  Experiments Ixxxiv,    48 

for  Chemical  and  other  Experiments Ixxxii,    66 

I»on,  Preserving,  from  Oxidation i,  302 

Tanners' Vats ^ v   '  0^0 

Tamiery,  Prattsville ^4X'  268 

Tannin,  Action  of ,  upon  Skin ""^^IH'    "^ 

Artificial Ixxxin,    86 

Extracting.     Patent v,  417;  vii,  125  ;  xxvni,    23 

Tanning ^^^' f  Jo 

John  Burridoe '..  i^J 

Apparatus,  Labor-saving.    Patent xi,  181 

Astringent  Substances  for,  Comparative  Value  of.    II.  Waring- 

tou... xlv,  145 

by  Electricity cxvm,  239 

Certain  Skins.     Patent xv,  187 

Cool  Sweating,  Process  in xxxv,  109 

Hides. ..vi,  237  ;  xi,  320  ;  xiv,  102  ;   xvii,  347  ;    xviii,  41 ;   xix,  50  ; 
xix,  111 ;  xix,  118  :  xxii,  406  :  xxii,  414 ;  xxvii,  109  ;  xxviii, 

202;  xxviii,  333;  xxxi,  410  ;  Ixxv,  64 Ixxix,  326 

larch  Bark  in,  Use  of.    J.  Stenhouse xxxyh,  131 

Leather  by  grape  Marc xiy,  142 

leather  Dressing  and  Dyeing i,  116:  i,  143;  1,  227;  1,  297;  r,  331 

in  coUrWeather i,  183 

Linen cxvii,  387 

or  handling  Hides,  etc.,  Reel  for.    Patent vn,  o48 

preparing  Hides  for,  Machine  for.     Patent xi,  173 

Process,  Iirterference  between  Lightfoot  and  Eastman Ixxvii,    51 

Sodium  Sulphide  in,  Use  of.    W.  Eitner cii,  208 
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Tanning  with  a  Flagellator,  Report  on  Downey's  Mode  of xl,   43 

Tantalum  and  Niobium ' Ixxxix,  301 

Tap,  Siebe's..: vi,    70 

Tape-worm,  Cure  for iv,  211 

Tapestry  Carpet xxxiv,  355 

Tapioca,  etc.,  "Britisli."    Patent xii,    30 

Taps  and  Dies.    A.  Lamout x,  419 

Tar xxii,  285 

Coal-,  Coloring  Matters  from.    E.  Kopp Ixxii,  181,  250,  335,  409 

Products,  Color  obtained  from.    Crace-Calvert Ixv,  347 

Proximate  Analy.sis  of Ixviii,  344 

Utilization  of  the  Products  of.    Pi  W.  Raymond xcvi,  301 

Gas-,  in  Horticulture ." Iviii,  408 

used  in  gas  Works iii,  141 

mineral,  Coatings  of,  on  Masonry.    Olivier xxvi,  283 

Paving,  Wright'^s , ' Ixxv,  180 

Purification  of xxiv,    56 

Targets,  iron,  Experiments  with _ xl,  196;  Ixiii.  196 

Tastmeter  and  Magnetization ., cvi,  205 

Tasker's  self-regulating  water  Furnace,  Report  on lix,  417 

Tatham,  Wm.  P.,  Entrance  of,  into  the  Presidency  of  Institute cvii,  143 

&  Brittiu,  Scott  Legacy  Medal  to,  for  safety  Catch  for  Elevators.. .c,  372 

Brothers' lead  Pipes,  Report  on " xxxiii,    49 

Manufacture  of  lead  and  other  soft  metal  Pipe xxxiii,    66 

Patent  for  lead-pipe  Machinery,  Decision  in  the  Case  of xliv,  188 

Taxation,  Self-imposed,  of  working  Classes  in  England 1,  350 

Tayler's  Breakwater.    J.  E.  Reid Ixxiii.    19 

patent  gas  Apparatus iv,  361 

Tea,  Adulteration  of c\ii,  424 

Culture  in  France cx^i,    73 

Kettle,  etc.,  Improvements  in , vi,  120 

Teapots  made  by  Steam xxii,  430 

Teacher,  An  aged cxi,    68 

Teaching,  Industrial cv,    65 

Teasel xv,  208 

Improvement  of  the Ixxxii,  141 

Technical  Terms ci,  245 

Training.    Thomas  M.  Drown cxvi,  329 

Technological  Institute  at  Stockholm.    J.  W.  Nj'strom ixxv,  284 

Institution.    J.  W.  Xystrom Ixxv,  275 

Technology,  Bigelow's  Elements  of «..viii,  215 

Teeth,  Plugging,  by  means  of  Electricity xcii,  225 

of  bevel  Wheels,  Machine  for  Cutting xxix,  202 

internal  Gears.    A.  K.  Mansfiekir ciii,.  17 

Wheels xxvi,  .353 

Robt.  Willis xxviii,  132 

Strength  of  the.    J.  H.  Cooper cviii,      1 

Terra-metallic.    Patent vii,  345 

Tehuantepec,  Isthmus  of.    G.  M.  Dallas '....xliv,    15 

Telectroscope,  Senlecq's : cvii,  277 

Telegraph,  Electric xxiii,  406;  xxxi,  213;  Iii,  268 

John  MacGregor 1,  413 

Alexander's xxv,  189 

Bain  &  Morse  Telegraph  Case  xlviii,  58 ;  Iii,  389 

Bears,  Wolves,  audi  the cxiii,    70 

branch  Currents  to  the,  Api)lication  of Iviii,    49 

Brett  &  Little's xliv,  358 

Chinese cxvii.    70 

City Ixx,  120 

Company,  American  District xc^i,  151 

.Copjing xlvii,  70:  li,  200 

Bakewell's xhi,  279 

Bonelli's  new Ixvii,  124 

Development  of  the Ivi,    41 

Experiments  with  the xlv,  383 

Fac-simile,  Delany's cxix,  233.  490 
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Telegraph,  Electric,    Fao-simile,  Delanv's.    Edwin  J.  Houston ex x,  438 

Fire-alarm,  New  York Ixxxix,  345;  Ixxxix.  413 

First  Idea  of  the li,  202 

for  the  United  States,  Report  on xxv,  254 

Galvano-,  First Ixvii,  402 

Great  Western xxix,  352 
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Improvements  in xxxix,  403:  Ix,    49 

Inking Ixv,  344 

in  Switzerland Ixii,  135 

Lines,  Prevention  of  Mistakes  on Ixxxv,  299 

Magneto- xxiv,  323  ;  Ixxxv,    79 

Morse's xxv,  lOG  :  li,  354 

Infringement  of  Patent  for.. Ivii,  322,  394 

of  the  Great  Western  Railroad xxix,  271 
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Poles,  Earth  Borers  for.    John  Gavey xcviii,  430 
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Lines,  and  Railroads  of  Great  Britain.    R.  Stephen- 
sou Ixi,  217 

German li  34;  Ixii,  406 

of  the  World.    L.  Turnlnill, 

liv,  40  :  liv,  133  ;  liv,  183  ;  liv,  256 

Xew  rapid.    F.  Moigno Ixxxv,    85 

police  and  fire-alarm^  Philadelphia Ixi,  416 
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Printing Ixxxii,  283 

Bain's xxxviii,    61 

Progress  of  the ivi,  348  ;  Ivii,  (il ;  Ixvi,  20s  ;  Ixviii,    43 
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McRea's Mi,  138 

self-winding  Register,  Clark's,  Reporton..lvii,    69 

Russian  Pacific Ixxii,  161 

Steno-,  Wilkins' Ivi^  112 

Submarine  liii,  162  ;  Ivi,' 155 

and  subterranean  telegraph  Cables,  In- 
sulating  Ixvii,  284 

Atlantic.    W.  Whitehouse...lxiii,  139;  Ixvi,  275 

•  telegraph  Scheme,  Xew .Ixxxi,  347 

between  Europe  and  America,  Practica- 
bility of  a.     McRea Iviii,  257 

British-Australian xc,    57 

-Indian Ixxxviii^    11 

Cable Ixv,  145;  Ixxi.  418 

Atlantic Ixiii,  358:  Ixiii,  369 

A.  C.  Jones Ixiv,  160 

Apparatus Ixvi,  266 

Failure  to  Lay.    A.  C. 

Jones Ixiv,  309 

Grappling  for  the  lost...xcvii,     6 

>  Submerging  the Ixvi,  313 

between  England  and  Germany, 

Ixxxiv,  369 ;  xcii,  148 

Breakage  of oi,  232 
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Danger  to,  A  new xci,  365 

Dispatches,  Printing ex,  352 

Dover,  Accident  to  the Ixiii,  286 

Electrical  Conduction  in.  W.Thom- 
son  Ixiii,  114 

electric  Waves  in.  Retardation  of, 

Ixxxi,  179 
Experiments  with  a.    C.  Wheat- 
stone Ix,  397 
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Telegraph,  Electric,  Submarine  Cable,  First xlii,    5-4 
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French  Atlantic Ixxxviii,    10 

Hearder's  patent Ixvii,  211 

Improvement  in.     Patent Ixxiii,  18& 

Induced  Currents  in Ix,  407 
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Xew  cviii,  206 
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Webb Ixvi,  154 

Eatan  deep-sea Ixxiv,    51 
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Table  of Ixxvi,    .32 

Testing Ixxxv,  370 
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Dover  and  Calais 1,  399 
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Time  and  the xl,  203 

Transmitters,  Speed  of xci,  222 
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Ixviii,  44  ;  Ixviii,  125 

Underground Iviii,  419  ;  cv,  204;  cvii,  406;  cxvii,  460 

in  France .....civ,    .30 

of  London ci,  181 

Line,  Turner's  patent cix,  431 

Wheatstone's xxvii,  431 

^  Wires,  Danger  to,  near  gunpowder  Depots lx\i,  .356 

Aluminium cv,  275 

Effect  of  atmospheric  Electricity  on xlix,  276 
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Ixix,  109 
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Galvano- «xv,  143 

History  of vi,   51 

Hydraulic.    Whishaw's xxv,  348 

Hydro-pneumatic xxvi,  1.38 

Lectures  on  the.    L.  Turnbull, 
li,  190,  267,  3.30,  401 ;  lii,  53,  118,  185,  256,  335,  406  ;  liii,  57, 

104,  182,  278 3.36 

Optical Ixxiii,  352 

Pneumatic xxviii,  206 

for  long  Distances.    Crespin c,  280  ;  e,  401 

Crosley's xxvii,  428 
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Siemens' 1,  209 ;  1,  255 
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New  Method  of cxii,  469 
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New cvi,  426 
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Transformations cv,  .350 

Transmission,  Disturbances  of cxii,  314 

Telescopes,  Achromatic,  Invention  and  Improvement  of ix,  281 

American.    Elias  Loomis xliv,  419 

Astronomical,  Large xlii,  342 

Bernauf's cxviii,  126 

Brachy cv,    66 

Flexion  of ,  Elimination  of  the.    Porro Ivii,  134 

Foucault,  The  great Ixxiv,  325 
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Lassell's,  Notice  of.    Jas.  Xasmyth xlvii,  129 
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Reflecting Ixxxiii,  .7 

Arrangement  of  a li,  l  - 

Foucault's  new Ixv,    ■  _ 
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HistoiT  of  the.    T.  E.  Robinson ! xxxiii, 
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Mirrors  for xxxvii,  355:  Ixvi,  4  " 

Specula  for.    J.  Edwards v,  40:  v,  :- 

T.  P.  Jones : v, 
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Edwards v,    :■ 

transit  Instrument,  Xew  Cambridge xc,  i'-i' 

Telescopic  Measurements  in  Sui-veying.    B.  S^Lj-mau Ixxxv,  313  :  Ixxxv,  ;>_ 

Telluric  Currents ....\....'. c\i,    G" 

Tellmium  and  its  Compounds  with  Oxygen xxi,  2^- 

Ores  in  the  U.  S.    A.  E.  Eoessler Ixxxviii,  o7' 

Temperatm'e  and  Time  Measured  by  one  Instrument xxiii,    7 

Pressures,  Experiments  on Ixxvii,  214 

Viscosity,  Eelation  between ciii,  ;.  ;> 

Annealing,  of  Metals Ixxiii,  274 

at  different  Altitudes,  Variations  of ex,    93 

Suu'sSurface xciii,  371 

Calculating,  to  be  obtained  by  a  freezing  Mixture xcviii, 

Changes  of,  Instrdment  for  registering..". Ixiv,  _ 

of  Atmosphere xxviii,  1l^ 

Marcet xxvii,  204 

Effects  of.    C.  T.  Coathnpe xxx,  274 

Experiments  on.    J.  Griscom xxv,  2^ 

Highest  actually  possible xcviii.    7 

high,  Bath  for. '  Emerson  Eeynolds Ixxhi,  17 

Mode  of  measuring.     J.  Wilson liv,  277 

Spectrometric  Measurement  of cix,  419 

Influence  of  Sun-spots  upon exii,  .    ' 

on  Discharge  of  Water  from  an  Orifice  in  the 
hemisperical  Bottom  of  an  open  cylindrical 

Vessel.     Isherwood cv.  3X> 

tuning  Forks cxi,    24 

Internal,  of  the  Sun cxix,  371 

Law  of,  depending  upon  lunar  Influence Ixiv,  414 

low,  Artificial  Production  of cv,  2u7 

E.J.  Houston xcni,      9 

Lowering  of,  due  to  Solution  of  Salts  in  Water Ixxxviii,    47 

Mean,  of  the  northern  and  southern  Hemispheres cxv,  388 

Eatio  of  Draft  to cvi,    66 

Measuring xlvi.  122 

Eegnault xlvi,    48 

bv  the  Telephone cxx,    79 

of  hot-air  Blast , xx,    74 

Water  at  great  Depths,  Instrument  for.    Pat- 

er3on....V xxix,  214 

Night,  at  different  Altitudes cni,    58 

of  the  Air  and  the  Ground  imder  Snow.    Eozet lix,  270 

at  different  Heights xxxvi,  421 

Arctic  Ocean xlv,  435 

artesian  Springs  or  Wells.    Eobt.  Paterson xxix,  274 

WellatXeuft'en xli,  144 
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Temperature  of  boiliiis?  Point  of  LiquUls xxxvi,  ;i5S 

Coiiibiistion ciii,  3ol 

Berthollet civ,   ;i5 

Earth,  the xxiii,  305 

and  .Air,  Difteienco  of.     Kozet Iviii,    -18 

at  ditlVrent  Depths xxi,  2^!6 

great  Depths xcii,  371 

Changes  of.    L.  Agassi/. xxvi,  :'.42 

Arago xxvii,  417 

in  Siberia.     Ernian xxvii,  oo8 

Increase  of  internal xxv,  427 

Earth's  Crust.    Wm.  Fairbairn Ixxii,  116 

in  Belgium xxviii,  127 

frozen  Lakes cix,  326 

least  Resistance  in  Steel cxii,    74 

Muscles  in  Man .". xxii,  127 

sea  Water xv,    76 

the  Sun.    Hugo  Bilgram cxv,  321 

Year  with  that  of  October  and  April,  Comparison  of. 

C.  B.  Hayden xxxiv,    95 

regulating.  Apparatus  for.    Patent xiii,  406 

Regulator,  Furnace l.Kxiv,  3.36 

Sea Ixxxl,  253 

Spectroscopic cvi,  348 

uniform.  Apparatus  for  maintaining.    Merryweather xvi,  199 

Tempering  by  Compression cxiv,  238,  390 

Indian  sword  Blades xxii,  268 

of  metallic  Wires xii,  285 

Steel Ix,  129 

Tempests,  Movement  of cvi,  156 

Origin  and  Periodieity  of cvi,  283 

Temple  dedicated  to  eminent  Men  in  Germany xxvi,  214 

Tenacity  of  malleable  Metals  at  various  Temperatures.    Baudrimont..xcviii,    37 

Metals  at  various  Temperatures civ,  425 

Tenders,  locomotive,  Fiyer's  Apparatus  for  filling.    Jas.  Fenton Ixx,  344 

Teneriffe,  Peak  of,  Astronomical  Expedition  to Ixiii,  281 

Tenoning  Machines.    J.  Richards xcii,  403 

tensile  Ductility  of  Iron  and  Steel,  On  the  Modification  of,  when  heated 

between  certain  Temperatures.    Cornut  &  Isherwood cxix,  257 

Tepiti,  The Ixxxi,  124 

Terra-Cotta  drain  and  sewer  Pipes,  Manufacture  and  Use  of.    L.   31. 

Haupt .".civ,  138 

Terrestrial  Constants cvi,  202 

Terry  AVire,  Machine  for  Drawing  out.    J.  Fei'ry xxxvii,  270 

Tesselated  Pavements,  Ancient  and  modern.    F.  O.  Ward xxxvi,    40 

Testing  Apparatus,  A  Portable.     C.  J.  II.  Woodbuiy cxv,  401 

Boilers,  Improved  Apparatus  for cxvi,  209 

Machine Ixxxvii,  230;  xciii,  289  ;  xcv,  77  ;  xcv,  145  ;  xcv,  226  ;  cxi,  147 

and  Methods,  Thurston's xcvii,  372 

Fairbanks',  Report  on cviii,    98 

Olsen's cxv,    39 

Report  on cviii,    36 

Strength  of  Materials xcv,  374 

Tests  of  doulile  rawhide  Belts.    John  E.  Hilleary cxiv,  178 

Texas  Western  Railroad  Co.,  Report  of  the .'. Ixi,    73 

Textile  Adulterations civ,  134 

Bauds,  Effects  of  atmospheric  Changes  ui)on..    Woodbury cviii,    52 

Fabrics,  Gilding Ixviii,  351 

Water- proofing Ixix,  251 

Manufactures  of  Great  "Britain,  Statistics  of,  1856.. Ixiv,  .351 

Thallene.    Henry  Morton cii,  225 

Thallium Ixxxi,  1:57  ;  xcii,  373 

Thames,  Dredging  the xxx,  287 

Embankment xciv,      6 

Tunnel,  Flooding  of  the cii,  368 

Thatch,  Incombustible xxv,  348 
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Thayer's  Insulator  for  telegraph  Wires Ixxvii,  214 

Theatre  Fires,  Prevention  of,  Report  of  special  Committee  of  the  Frank- 
lin Institute  on cxv,  428 

Theatres,  Fire-proofing,  wanning  and  ventilating .- Ixxvi,  170 

of  Paris,  Ventilation  of  the  new.    Morin Ixxvi,  369 

Theobromin  from  the  cacao  Bean xxxv,  176 

Theodolite,  New xxiv,  419 

Transit,  Ridgwaj-'s,  Report  on xxrai,    10 

Theorem  of  the  Virial,  An  Extension  of,  etc.    H.  T.  Eddy cxv,  339,  409 

Theoiy  of  the  Finance  of  Lubrication,  On  the,  and  on  the  Valuation  of 

Lubricants  by  Consumers.    R.  H.  Thurston cxx,  34,    90 

steam  Engine,  etc.    Robert  H.  Thurston cxviii,  241 

Stereoscope.    TV.  Le  Coute  Stevens cxiv,  279 

Sun  (new).    C.W.Siemens cxiv,    57 

Thermal  Conductivity  of  Fluids  ...  cxi,  471 

Laws  of  the  exciting  Spark cxiv,  391 

Theorj' of  the  galvanic  Current cxi,  70;  cxv,  386 

Thermo-chemical  Transformations cxi,  150 

-dynamic  Motor civ,  360 

-dynamics  of  Liquid  Surfaces cxii,    73 

Radiant  Heat  an  Exception  to  the  second  Law  of.    H. 

T.  Eddy cxv,  182 

Scholastic cxi,    17 

Second  Law  of.     H.  T.  Eddy cxv,  440 

De  Volson  Wood cxv,  347 

-electric  from  hydro-electric  Currents xxxvi,  345 

Generator,  New  and  constant xcviii,     8 

Phenomena,  Influence  of  Friction  on xl,  212 

Piles Ixxix,  420;  Ixxxii,  142 

Properties  ot  Zinc  and  Silver lix,  353 

Series.    Matthiessen Ix^i,  392 

Spark XXV,    71 

C.  "Wlieatstone xxiii,  465 

-electricity.  Origin  of cxv,  465 

Element,  New.    M.  S.  Marcus Ixxx,  266 

-magnetic  Motor,  A  curious.    Thomson  &  Houston cvii,    39 

Thermograph.    G.  M.  Eldridge cxiii,  438 

Hall's,  Report  on Ixvii,  406 

Thermographj-.     Robt.  Hunt xxxv,  197 

Thermometers,  Accmate cxi,  471 

Air-bubble,  with  two  Indices.    Barbier Ixxv,  199 

and  Barometer,  Improvements  in  the.    J.  Thomson... Ixxviii,    68 

Changes  of  zero  Point  in  a.    Despretz xxiv,  422 

Coret's ex,  169 

Dalton's Ixxxi,    45 

Electric.    E.  Solly xxxiv,  176 

Gas.    Regnaidt xlvii,    48 

Hourlj^  Observations  of,  Philadelphia,  1835.    A.  Mordecai, 

xxiii,     7 

maximum  and  minimum.  Hick's.    B.  Stewart Ixx,  234 

J.  G.  MacAicar Ixvii,  346 

Xew Ixxii,  256;  Ixxviii,    37 

Mercurial.    Regnault xlvi,  115 

New.    J.  P.  Joule IxxAi,  34;  Ixxxv,  226 

Optical cvi,  428 

Query  on .ix,  170 

registering,  New.    C.  W.  Siemens Ixxi,  276 

Registiy  of  hourly  Variations  of.    Mungo  Ponton xl,  409 

Self-registering xl,  144 

Harrison xlvi,  .351 

Sensitive civ,  199;  cxvii,  103 

Watch.    Jurgensen xxiv,  417 

Thermometric  and  Barometric  Means  for  four  Counties  in  Pa.,  July,  1857.  Ixiv,  360 

Aug.  lS57..1xiv,  418 
five  Counties  in  Pa.,  1857-1 858.. .Ixv, 
1858 Ixvi, 
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Thermometric  Observations  in  Virginia,  in  1835 xix,  222 

Scale,  New.    L.  M.  Dracli xlix,  202 

Thcrmo-multiplier Ixvi,    65 

Therniophone,  Tlie cxi,  470 

Thermoscope,  Convection  for  projection.    LeE.  C.  Cooley civ,  326 

Tlioory  of  the.     L.  C.  Cooley c,  134 

Thermostat,  Blodijelt's  improved ". cvii,  287 

Gas,  Kemp's.    C.  M.  Wetherill Iv,  319 

New Ivi,  345 

or  heat  Governor.    And.  Ure xiii,  28;i 

Simplified,  etc.    N.  A.  Randolph cxvi,  465 

Thevenin's  Theorem cxvii,  272 

Thibaut's  boiler-tVeding  Apparatus Ixxxii,  232 

Thistle,  Use  of,  for  manufacturing  Paper lix,  413 

Thomas'  railway  Dock,  List  of  Inventions  belonging  to ill,    76 

Eeport  on iii,    86 

Thomson,  Sir  William,  Italian  Prize  to ciii,  302 

Thomsonian  Practice  of  Physic.     Putiut vii,  1.30 

Thomson's  Apparatus  for  iJoring  artesian  Wells,  etc.,  Report  on liv,  425 

Thorp's  Improvements  in  Spinning ix,    41 

running-cap  Spinner xii,  219 

Thought  or  nervous  Action,  Rapidity  of, Ixvii,  .351 

Thrasliing  Machine vii,  268;  x,  303;  xi,  270;  xix,  413;  xx,  172 

Thread-cutting  Dies ; xcii,  222 

Threads,  Ribbons,  Cords,  etc.,  Preserving.     Patent viii,  107 

Screw-,  Franklin  Institute  standard cvii,  244 

Uniform  System  of.    Robt.  Briggs Ixxix,  111 

Jos.  Whitworth xxxiii,  327 

Thrust  Bearing  for  screw  Propellers.    J.  Hope Ixvi,    84 

of  screw  Propellers,  Apparatus  for  taking Ixvi,    81 

Thum's  varnish  Brushes,  Report  on Iviii,    66 

Thurston's  Machine  for  te.sting  Lubricants xcvi,     1 

testing  Machine  and  Methods xcvii,  372 

Tidal  Heights,  Measurement  of.    L.  d'Auria cvii, -328 

Motions  of  Conductors.     J.  W.  Draper xxi,    27 

Theory  and  tidal  Predictions.    E.  A.  Gieseler cxix,  161 ;  .cxx,  233,  313 

Tide  Gauges cxviii,  311 

Lunar,  upon  Lake  Michigan Ixvii,  127 

Observations  at  Liverpool  and  London xxh,  415 

in  the  U.  S xxi,  108 

Power.     Patent ix,  154 

Tides xxviii,    46 

along  East  Scotland xxxvi,  420 

at  Otaheite xxxvi,  343 

Detennining  Mass  of  the  Moon  from  the xci,  366 

in  the  German  Ocean xxxi,    59 

Mediterranean cvii,  184 

New  Theory  of  the xxix,  209 

Observations  on  the xliii,  213 

of  Rotation.     Chase Ixxvii,  208,281,351;  Ixxviii,    71 

of  the  White  Sea Ixxvii,  206 

Science  of  the.    W.  Whewell xviii,  226;  xviii,  298 

Solar xxxix,  215 

etc..  Evidence  of  certain  Phenomena  of.    W.  C.  Eedfield xix,  372 

Tie  Rods,  Strength  of liii,  364 

Ties,  Railroad,  Durability  of xcvi,  147;  eiv,  295 

in  South  America xci,  294 

Iron civ,  231 

Wrought-iron xciii,  367 

Tile  and  brick  Machine,  Marquis  of  Tweeddale's xxix,  140 

Tiles,  Cast-iron xxxi,  419 

Bricks,  etc.,  Drying.     Patent xxxviii,  112 

making.  Process  for xxvi,  104 

Ornamental.     Patent. x,  244 

Tilghman's  Process  of  cutting  hard  Substances.    Coleman  Sellers xci,  193 

Report  on xciii,   78 
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Tilghman's  railroad  Kail,  Report  ou xxvii,  382 

Tiller  Hopes,  Wire.     Patent xxx,  167 

Timber,  Adhesion  of  Spikes  in  different  Kinds  of.    W.  R.  Johnson xxiii,  281 

American,  in  England  and  Ireland,  Alleged  Decay  of v,  412 

Ship-,  weight  and  Strength  of Ixix,  .322 

Strength  of.    E.  H.  Thiu'ston cviii,  217 

Beerizingof.    Adolph  Ott Ixxxix,    48 

-bending  Machine Iviii,  286 

Blanchard's.    W.  H.  Shock Iviii,  338 

Creosoted,  Ravages  of  Limnoria  terebrans  on.    D.  Stevenson... Ixxiv,  188 

Baltic,  Experiments  on.    Crepin Ixxviii,  3SG 

Consumption  of xcvi,     ;> 

Decay  and  Preservation  of.    T.  J.  Cram xcvi,  45,  128,  177 

in.  Mode  of  detecting Ixvi,    52 

Prevention  of .    T.  Tredgold iii,  145 

for  Shipbuilding,  Preventing..lxxvi,  11 ;  Ixxvi,  90 ;  Ixxvi,  164 

of ,  and  its  Prevention.    H.  Letheby Ixx,  225 

Premature.    Hector  Orr xcv,    52 

in  the  Ti'opics.    G.  O.  Maun Ixxx,  254 

Wm.  Heath Ixxx,  257 

Preventing.    Patent ii,  304 

Doweling ." xxx,  287 

DryRot'in.     Chas.  Waterton xxi,  360 

Prevention  of.    Faraday xvi,  346 

Patent  "for xx\ii,    67 

Durability  of iii,  219 

ky-anizing  or  preserving.  Mode  of xxx,    69 

Tanks  for xxxiv,  283 

Mineralized  and  natural,  Strength  and  Elasticity  of.    Earle... .xxxiv,  327 

Nature  and  Properties  of.    T.  Tredgold ii,  45;  ii,  210 

Nomenclature cii,  199 

"\Vm.  Stevenson cii,  374 

-painting xxxiv,  360 

-preserving.     Patents, 

xxiv,  338  ;  xxv,  183  ;  xxvi,  251  ;  xxvii,  100  ;  xxviii, 
161 :  xxxvi,  88 ;   xxxviii,   102 ;  Ixxiv,  12 ;   Ixxiv, 

134;  Ixxviii,  353;  xcvii,  230 ex,  144 

Birkbeck xx,  20S 

Boucherie xxxii,  99,  180,  280,  351,  375 

by  Creosote liii,  145 

Earle's  Process  for xxxiv,  21;  xxxv,  173 

Hayford  Process  and  Apparatus  for.    E.  R.  Andi-ews, 

cv,  109  ;  cv,  180 

Hemp,  Linen,  etc.,  by  Burnett's  Method xliii,    67 

Processes  for.     Adolph  Ott Ixxxviii,  188,  245,  346 

S.  Beer Ixxxviii,  324 

raih'oad,  preservative  Solutions  into.  Introducing.    F.  Hewson, 

Ixvii,     1 

Seasoning.    S.  Clegg,  Jr : lih,    53 

T.  Tredgold ii,  69  ;  ii,  174  ;  vi,  242 

Improved  Method  of .    Patent ii,  1.57 

Sea-worm  on,  Action  of  the.    S.  Clegg,  Jr liii,    38 

Ship-,  Attacks  of  the  Teredo  on Ixxxiv,    20 

Strain  upon.  Formula  for.    II.  Haupt xlix,  408 

Strength  and  Elasticity  of,  Effect  of  prolonged  Stress  upon  the. 

R.  H.  Thurston cxii,  161 

of.  Transverse v,  220 

pine  and  spruce.     T.  S.  Brown xi,  229 

Uniting,  Mode  of .     Patent... ,.....xi,  179 

Weights  of ii,    73 

Woods,  Descriptioivof.     T.  Tredgold iii,  367 

Structure  and  Classification  of.    T.  Tredgold iii,  288 

•  Worms,  etc.,  in.  Prevention  of  Ravages  of.    T.  Tredgold iii,  217 

Time  and  tlie  electric  Telegraph xl,  203 

Ball  at  Greenwich...." xxi,  432 

-piece,  Harrison's.    T.  Gill iv,  201 
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Tinie-telegiaphs,  Electric.     L.  II.  Spollier ci.\,  3;{(5 

Clocks,  and.     Louis  II.  Spellier cxiv,  111 

true,  communicatin<r  by  Tclcgiaith xliv,  .36i) 

Measurements  of  small  Intervals  of.     Kubt.  Bri}j;;5S ciii,    Hi) 

Observation  of,  New  Method  lor  the xeii,  224 

Tin  and  Copper,  Alloys  of 1,  340 

tin  Ores,  etc xxxviii,  196 

Titanium Iv,  317 

Anhydrous  Protochloride  of xxix,  202 

California.     A.  K.  lloessler Ixxxix,    87 

Coating  small  Articles  with.     T.  Gill iv,     8 

Discoveries  in  Canada xcv,  296 

Queensland xcv,  154 

on  Lake  Superior xcvii,     9 

Discovery,  Utah xcii,  370 

Disintegration  of xciv,  301 ;  cv,  276;  cxiv,  235 

-foil,  Application  of  metallic  Watering  to.    Berry vii,  321 

Fields  in  Queensland,  Newly  discovered xcv,    85 

of  Queensland xcv,  381 

in  Missouri.     C.  P.  Williams Ixxxvii,  376 

Tasmania cvii,  349 

Lake  Superior xcvii,    78 

Plate.    Sam'l  Parkes v,  324;  v,  382 

Rendering,  Durable.     Patent xiii,  179 

Manufacture  of,  in  Wales.    T.  S.  Speakman xcvii,    62 

Preparation  of  Protoxide  of xxv,  408 

Presence  of  Arsenic  in.    Wohler xxix,  329 

-scrap,  Utilization  of xciv,    82 

-ware,  etc.,  double  Seaming,  PkCport  on  Moore's  Machine  for xliii,  266 

water  Pipes,  Block- Ixxxiii,  377 

Tinfoil  wrapped  about  Chlorate  of  Potassa  made  to  E.xplode xcv,  156 

Tinning i,  306 

and  Zincing  Copper  and  Brass  by  moist  Process xxxvi,  358 

Cast-iron.    Isaiah  Lukens xiv,    78 

Vessels.     Patent vii,  325 

Weights.     Bigon vi,  248 

Iron,  etc Ixv,  277  ;  Ixxii,  207  ;  xci,    76 

lead  Pipe.    Patent xiv,  333 

Report  on  Ewbanks'Mode  of xix,  310 

Metals,  Process  for lix,  275 

Gilding,  Silvering  and i,  246;  ii,    60 

etc.    Coating  Iron  by xl,    66 

Tires,  steel.  Adhesion  of,  Krupp's  patent Ixxviii,  229 

railroad  wheel,  Banks',  Durability  of xlvi,  210 

Fastening.     J.  C.  Pearce Ixx,  323 

Rubber,  for  common  road  Engine Ixxxv,     9 

Grinding Ixxxiii,  114 

Heating  wheel cvi,  285 

steel,  in  England,  Manufacture  of Ixxx,  358 

Krupp's Ixxviii,  29S 

Setting,  New  Mode  of Ixxxviii,  363 

Steel xci,  151 

Weldless Ixxxi,    67 

F.  J.  Bramwell Ixxx,  381 

Tisley's  compound  Pendulum,  Queen's  new  Form  of cviii,  269 

Titanium Ixxxi,  286 

in  good  Iron,  Presence  of Ixxiv,  400 

pig  Iron  and  Steel.     E.  Riley Ixxvii,  258 

Large  Specimens  of Ixviii,  212 

Titicaca,  Lake,  First  Steamboat  for xlix,  135 

Title  Deeds  in  times  of  yore Ivii,  212 

Tit-tat-to  Machine,  Automatic.     F.  T.  Freeland cvii,      l 

playing  Game  of.  Machine  for.    F.  T.  Freeland cvi,  360 

Tizard's  railroad  bolt  Fastener Ixxii,  221 

Toads  in  Kocks  and  Trees xxvi,  142 

Tobacco,  Analysis  of.    Berthier xxiii'.  235 
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Tobacco,  Drying,  by  anthracite  Coal.    E.  Hazard xii,     5 

Isniokf,  New  Analysis  of cxv,  390 

Curing,  Stoves  or  Flues  for.     Patfut xi,  384 

"To  Chicago  in  eighteen  Hours."    KobertGrinishaw ..cxvii,  431 

Toll,  Incorrectness  of  the  Tariffs  of.     Chas.  EUet,  Jr xxix,  J67  ;  xxix,  225 

Tonal  System  of  Arithmetic  and  Metrology.     J.  W.  Nystrom.Jxxvi,  263,  337,  402 

Tone,  Strength  of,  of  pianoforte  Wires.     T.  P.  Thompson Ixv,  344 

Tones  produced  by  intermittent  Radiation cxv,  389 

Tongs  and  Pincers,  Parallel cvii,  203 

Gas,  Cox's Ixxxii,    62 

Tonon.etry.    A.  J.  Ellis ciii,  101 

Tool,  boring,  An  exi^ansion xcvi,    73 

Improved Ixxxiv,  219 

lathe,  A  New Ixxxv,  294 

Machine,  An  immense Ixxxvi,  145 

-making.  Specialties  in Ixxxiv,  289;  Ixxxv,    10 

Rests Ixxxvii,      7 

Turning,  for  dressing  Grindstones xciv,  3G5 

Metals,  Imjiroved xcv,    78 

Tools,  Cutting,  of  "  Black  Diamonds  " Ixxxix,  .361 

edge.  Manufacture  of.     Sam'l  Parkes v,  198  ;  v,  226 

i-ngineers' Ixxxiv,  366 

for  meclianical  Operations,  Improved.    P.  B.  Tyler xUii,  273 

machine.  Improvements  in  heavy.     Jas.  Fletcher Ixxxi,  100 

Novelties  in Ixxxvi,    74 

Topaz,  Crystals  in  the  Cavities  of.    David  Brewster xxxix,  142 

Topographical  Problems,  Solutions  of.    J.  M.  Richardson Ixvii,  148 

Tornado xxviii,  352 

at  Mobile,  Ala.,  March,  1840.    S.  B.  North xxx,  ]52 

New  Brunswick,  N.  J.,  June,  1835.    A.  D.  Bache xxxii,  270 

J.  P.  Espy xxxii,  356 

Whirling  Action  of.  Red- 
field xxxii,    40 

Pro\idence,  Aug.,  1838,  Rotaiy  Action  of.    Redfield xxxiv,  252 

Natchez,  May,  1.-40.    H.  Tooley xxix,  387 

in  New  Jersey  in  1835 xxiv,    60 

or  water  Spout,  Causes  of  the.     Robt.  Hare xxiv,    56 

Tornadoes  as  Electrical  Storms.    Robt.  Hare ' liv,    28 

in  the  United  States cxv,  312 

Torpedo,  Electricity  of  the...  civ,  274 

Fish,  Electric  Spark  from xxiii,  307 

Torpedoes,  Self-propelling cxiii,  391 

Torrent,  Passage  on  a  Level  of  a,  across  a  French  Canal Ixxv,    25 

Torsion,  Magnetism  of Iv,  329 

Resistance  of  .square  Bars  to.     W.  J.  M.  Rankine Ixxiii,  323 

Torsional  Resistance  of  Materials.     R.  H.  Thurston xcv,  254;  xcvii,  151,  273 

Tortoise-shell  and  Horn.    A.  Aikin xxx,  256 

Polishing ii,  234 

Working iv,  193 

Toselli's  ice  Machine Ixxxlii,  231;  Ixxxiv,    80 

Totten's  Scheme  for  an  araiy  examining  Board,  Report  on Ixxxiii,  215 

Tourmalines,  Artificial.     J.'W.  Young Ixxv,  127 

Towers  and  Chimneys,  Stability  of.    C.  A.  Evans xcvi,  411 

Towne's  Bridge.     I.  A.  Beard xxix,  175 

Towns.  Air  and  Water  in 1,  392 

Drainage  of Iv,  158 

W^ater  Supply  and  Drainage  of liii,  1 ;  liii,    73 

Townsend's  Mode  of  raising  and  lowering  canal  Boats,  Report  on iii,  101 

Toy,  Last  scientific Ixxxiii,    38 

New  chemical Ixxxiii,  229 

Toyes'  multitint  Printing ex,  356 

Toys,  Philosophical Ixxxiii,    87 

Poisonous cix,  204 

Tracing  Paper Ixxiii,  136;  xcix,  317 

Track  for  Baltimore  &  Ohio  R.  R.,  New.     Ellwood Morris xxxiii,  352 

Mountain-top.     Chas.  Ellet,  Jr Ixiii,  217 
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Tracks,  railroad,  Joints  for Ixiv,    58 

A.  C.  Jones Ixiv,  2:i3 

Traction,  Force  of • xvii,  '6'>7 

of  locomotive  Engines civ,    7(5 

V.  Pendrnl Ixxxi,  ><> ;  Ixxxi,  ]()9 

Iiu-roasing  tlic xxxii,  348;  Ixx,  154 

on  Railroads xxiii,    45 

Tractive  Power  of  Horse.     Elhvood  Morris xxviii,    7!) 

Trade,  western,  ()l)M-rvations  on  the.     W.  11.  Grant xliii,  166 

Trades,  Ellects  of,  on  Health.     C.  T.  Thackrah xi,  412 

and  Morals.    T.P.Jones xv,    78 

Tradesmen,  Cnnijietition  amonj^.     Wni.  Grierson xvi,  203 

Train,  railroad,  Emjieror's Ixv,  150 

yifriiiilinfi,  A  System  of.     C.  V.  AValker Ixv,    90 

Speeds  of  a  rejiular,  on  Great  Western cii,    60 

Trains,  railroad,  Coiii)lin,<>;  Box  for xli,    13 

in  Motion,  Telesraphing  to cvii,  199 

Inertia'  of,  Power  to  overcome.     P.  W.  Barlow Ixxviii,  296 

Jji.<ihtin,u,  with  Gas.     Kitson Ixvi,  2a6 

over  Mont  Cenis,  Mode  of  carrying Ixi,  158 

Resistance,  Atmospheric,  to xlvi,  .s5,  224 

II.  Bessemer xliv,  145 

Lardner xxx,  276,  344 

of xxxix,    79 

to  the  Motion  of,  at  high  Velocities,  Law  of. 

J.  S.  Ru.ssell xliii,  231 

Retarding  and  Stopping.    Alex.  Allen Ixix,    78 

W.  Fairbairn Iviii,  361 

Effect  of  Curvature  in Ixxviii,    12 

Verite's  safety  Apparatus  for Ivii,  208 

Speed  of,  Esiimating xciv,      7 

on  inclined  Planes xlviii,  261 

Use  of  Electro-magnetism  to  measure.    W.  C. 

McRea Ixii,  217 

Spring  Bumpers  for Ixv,    78 

Stopping,  Apparatus  for Ivii,    79 

Experiments  in Ivii,    17 

^  Traction,  Retardation,  Safety,  etc.,  of.    W.  B.  Adams, 

Ixxix,  145;  Ixxix,  226 

Trammel,  The.    W.  C.  Cleveland xcvi,    84 

Tramw'ays xcv,  393 

Endless  wire-rope xciv,    81 

Street eiii,  322 

Transatlantic  Longitude.     B.  A.  Gould Ixxxix,    37 

Transfer  of  Energy  by  Electricity cxvi,  470 

Transfers  froui  Coppe-rplate  to  Zinc  or  Stone xxx,  187 

Transformation  by  the  simple  Addition  of  Oxygen cv,  425 

of  Sound  into  Light cxiii,    68 

Transit,  Improved xcii,  292 

Instrument,  New  Cambridge xc,  222 

Substitute  for  a xxxvii,  213 

Measurements,  Photographic cviii,  117 

Meridian,  (Counterpoise  and  reversing  Gear  for Ixxxiv,    45 

Observations cxiii,  140 

of  Mercury cvi,    66 

J.  A.  Dean xxxix,  420 

Venus,  the cxiv,  312 

Transmission  of  chemical  Rays  of  solar  Spectrum xxiv,    64 

Force,  Electric cxvi,  240 

to  great  Distances , cxiv,  175 

Motion.     Coleman  Sellers xciv,  233,  305 

Power  by  means  of  Electricity.     Thomson  &  Houston. ..cvii,    36 

Electric .^ cxiv,    77 

Trans- Neptunian  Planet cxviii,  310 

Transparency  in  Oiled  Paper i,    41 
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Transportation,  Cost  of,  upon  Railroads.     C.  Ellet,  Jr., 

xxxiv,  145,  228,  304,  361 ;  xxxvi,  316,  361 ;  xxxvii,  1,    73 
*  Examination  of  Questions  relative  to.    Lamarle, 

Ixxi,  217  ;  Ixxi,  289  ;  Ixxi,  368 

Facilities,  Past  and  present.    W.  Barnet  Le  Yan cxx,    80 

in  Xew  York,  Prompt  passenger  and  freight xcviii,  163 

Wire- rope cvi,  278 

Transverse  Strength  and  Stiifness  of  spnice  Beams,  Account  of  certain 

Tests  of .    Gaetano  Lanza cxv,    81 

Trap,  steam.  Expansion .xciv,  148 

Funnan's Ixxv,  325 

Jones'  self-regulating xcvii,    73 

Jordan's xcvii,    75 

New Ixxxiv,  368 

Traps  for  Drains,  Sevi'ers,  etc .'. 1,    67 

Trass  and  Puzzalona,  Artificial.     Treussart xxv,      1 

Traveling,  Economy  and  Safetj'  of  different  Modes  of.    Wm.  Bouton...lxxix,  263 

Tree,  Cow,  of  Caraccas.    D.  Lockhart viii,    93 

Fossil  Stem  of  a xxvi,  375 

Palm  or  Toddy xiv,  141 

Trees,  Clearing  Insects  from ii,    56 

Electric  Conductivity  of civ,  367 

Fossil xxviii,  276 

Fruit,  preserving  from  Frost,  Mode  of i,  173;  Ixxiv',    53 

Propagating,  by  Grafting i,  124 

High r. cvii,  202 

Influence  of,  on  Moisture civ,  373 

Increase,  Maturity  and  Decay  of.     Baudrillart vi,    43 

near  telegraph  "Wires,  Effects  of  Lightning  upon -. cxii,  470 

Xew  motive  Power  from \ xxxiii,    69 

producing  Rain iii,  140 

Ravages  of  Insects  on i,  364 

Tremis,  Proposed  new.     E.B.Hunt ". Ixxiii,  145 

Tremper's  pneumatic  rotary  Governor Ixii,  287 

Trepanning  Oysters .". cxviii,  312 

Trevithick's  original  Locomotive Ixv,    99 

Trial  of  the  "City  of  Fall  River."    J.  E.  Sagueand  J.  B.  Adger...cx\ai,  62,102,  197 
Triangulation,  Adiustment  of  a  Quadrilateral  in  a  tertiary  System  of.    T. 

W.  Wright cix,  407 

Important cvii,  247 

Swiss cxi,  151 

Triangular  Notches,  Gauging  Water  by.    Jas.  Thomas Ixxv,  369 

W.  Teates Ixxvi,    68 

ring  Joint  for  Railroads.    J.  C.  Trautwine Ixix,    81 

Tricycle,  Perreaux's  steam.     L.  S.  Ware cviii,  402 

Tridymite Ixxxix,  262 

Trigonometrical  Developments,  etc.    J.  M.  Richardson Ixii,  409 

Trimethylamine  as  a  cooling  Agent cv,  274 

Tripods,'Surveyors' Ixvi,  341 

Tripolith „ , cxvii,  312 

Trisection  of  an  Angle.    J.  O'Donoghue Ixxv,  382 

Trompe,  Experiments  on  the Ixxix,  318 

Tropical  Climates,  Decay  of  Materials  in.     G.  O.  Mann Ixxx,  254 

Wm.  Heath Ixxx,  257 

Trough,  Hydrostatic.     D.  Wood Ixxvii,  289 

Trouve's  Motor cxi,  225 

Trowels  Improved  by  hammer  Hardening i,    82 

Truck,  car.  Report  on  a ^ xciv,  294 

Truss,  Howe's,  Investigation  of  the  angle  Block  of.    J.  M.  Richardson. ..lix,  306 

Theory  of  the.     J.  P.  Frizell V. xcii,  393 

Wire  triangular.    Chas.  J.  Quetil cxviii,    81 

Trusses,  beam.  Economical  Constiaiction  of.    G.  S.  Morrison, 

Ixxxvi,  99,  1(51,  233,  305,  394 ;  Ixxxvii,    34 

Trusses  for  Cure  of  Hernia xxv,    95 

T-squares Ixxii,  3.57 

Tube,  Expanding cii,  368 
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Tube,  Glass,  Fractuml Ixxv,  215 

of  Britannia  Uridge,  First  great ...xlix,    75 

Tubes,  Absolutely  Empty '^^^.Y'  J'^^ 

air,  Coinnuinicatiug  Power  througli xni.  14o 

boiler.  Strengthening  Ends  of.     Patent Ix,  -12 

brass  and  iron.  Relative  evaporating  Power  of.    Geo.  Tosh Ixv,  ;36(i 

J.  K.lJobinson.lxvi,    78 

Machinery  for  making Iv'.    67 

cast-iron,  of  large  Calibre,  Cutting cm,  397 

Caoutchouc i,  «1 ;  i,  ^^\  xx^,  197 

ciipillarv,  Freezing  Point  of  Water  in Ixvni,  356 

Condenser '>^^'''.'.  21f 

Durability  of  Pirsson.    J.  P.  Pirsson Ixvi,  234 

Thos.  Prosser Ixvi,  345 

cylindrical,  Comparative  Strength  of.    John  Seaward xxvi,  349 

dropping,  New xxvn,  337 

elastic  metallic,  Webster's -Ixni,  211 

Electro-magnetic,  or  Coil  for  Despatches,  etc Ixxiv,  404  ;  Ixxv,    66 

Flexible  metal,  for  Paint,  etc xlii,    55 

Flow  of  Water  through.     J.  P.  Espy xni,  145 

gas,  Tale-telling : T'Jo 

glass.  Graduating xlu,  ^79 

iron.  Strongest  Shape  of.     Fahbairu xlu,    24 

luminous,  New cix,  204 

Oxy-hydrogen  safety xiv,  411 

Pneumatic  despatch..    xci,  -j4 

for  Berlin "V,    12 

for  mail  Matter,  etc Ixxvi,  19;  Ixxvii,    50 

Punched  steel  and  iron Ixxxviii,     8 

Relative  Proportions  of  Webs  of  iron  Girders  and Ixi,  365 

Resistance  of,  to  Collapse.     Wm.  Fairbairn Ixvi,  145;  Ixvi,  227 

Tinned  lead Ixix,    67 

welded,- Manufacture  of  large ci,    8' 

iron.     Patent xxxiy,  398 

Wire,  for  weaving  wide  Velvet xxxvii,  345 

wrought-iron.  Resistance  of,  to  Pressure.    C.  H.  Haswell, 

Ixxii,  301 ;  Ixxu,  393 

Tubing  Boilers  of  locomotive  Engines xxvii,  357  ;  xxix,  141 

Drawing  solid  metal,  Machine  for Ixxvn,  407 

Gas-tight  caoutchouc Ixxxviu,  296 

gutta-percha.  Strength  of xlvni,  454 

Hydraulic c^'"'..    65 

iron.  Proportions  of  Screw-threads  for •. xcvi,  143 

Welded  iron.     Patent ....xliv,  235 

Tucker's  bronzed  Iron Ixxxiv,    32 

Tug  "Indio,"  Particulars  of  the ixix,    4< 

"  Leviathan,"  Particulars  of  the "hx,    5< 

"A.  T.  Morris,"  Particulars  of  the Ixxi,    54 

Tugs  "Resolute"  and  "Reliance,"  Particulars  of  the Ixxi,    54 

Tun<'sten,  Alloy  of  Iron  and  Steel  with Ixxxi,    54 

Alloys  containing Ixxvni,  168 

or  Wolfram  to  alloy  Steel,  Use  of Ixvui,  207 

Steel.    F.  X.  Wunn ^V^>  .f^ 

Tuning  Forks,  Accuracy  of  French ciy,  277 

Experiments  of  Lissajous  with.     E.  C.  Pickering Ixxxvii,    55 

Influence  of  Temperature  on cxi,    24 

Tunnel,  across  the  Dover  Straits,  Floating Ixv,  159 

Alpine 1.10;  lyi,  240 

Ancient xxxix,  307 

Arlberg cxni,  232 

Bergen.     John  Houston Ixxi,    88 

Boston  Bay x.C'  ^^^ 

Burlington.     S.  Huntington,  Jr Ixxiv,  374 

Chicago  River Ixxxiv,  74,  294 ;  Ixxxvi,  76;  Ixxxvu,    80 

at  Washington  street Ixxxiv,  383 

•water Ixxviii,  246;  Ixxx,  424;  Ixxxiii,  63,  148 
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Tunnel,  Cleveland  Lake.    J.  McDonell xciv,  375 

water-works xcvi,  331;  Ixxxix,  313 

Detroit  River xcii,  6;  xcii,  221;xciii,  77;  xciii,  294 

S.  Chesbrough xcvii,    96 

Drainage,  in  Saxony  31)^  miles  long cv,    62 

■    Draining  a,  Siphon  for.     Claudius  Crozet Ixxxviii,  111 

English  Channel Ixxxiii,  84;  cv,  203;  cxi,  428;  cxiv,  38S 

First,  under  navigable  River xxii,  142 

Gibraltar  Straits xciv,  34& 

Harlem  River xciv,  225 

Hoosac lix,  11 ;  Ixxxiii,  224  ;  Ixxxiv,  9  ;  Ixxxiv,  232  ;  Ixxxvi,  3  ; 

Ixxxvi,  156  ;  Ixxxvii,  10  ;  Ixxxvii,  79  ;  xci,  145  ;  xciv,  296  ; 

xcv,  6;  xcv,  224;  xcvi,  150 xcvi,  .370 

Drilling  Machines  at.     De  Volsou  Wood Ixxxiv,    83 

Hudson  River cxiii,  300 

Humber,  in  England xcvi,  150 

Indus Ixxxiv,  294 

Iron  pipe,  on  bed  of  Mersej*^,  atLiverpool c,  144 

Longest,  in  the  World cviii,    64 

Mont  Cenis Ixxiii,  84;  Ixxiv,  377  ;  Ixxvii,  296  ;  ixxx,  67  ;  Ixxx, 

2331 ;  xxxiv,  96  ;  Ixxxv,  74;  Ixxxvii,  153;  xci,  292  ; 

xcii,  229 .' xciii,    11 

Ventilation  of  the cxiii,  397 

on  the  Chesapeake  &  Ohio  Canal.     E.  Morris xxvii,    24 

Great  Western  Railroad xxviii,  421 

Philadelphia  &  Reading  R.  R.    AV.  H.  Wilson xxix,    87 

Pittsburgh  &  Connelsville  R.  R Ixxxii,  277 

the  Sheffield  &  Manchester  Railroad xxxv,  334 

Pyrenees cxiii,  150 

Photographing  the  Interior  of  a Ixxxv,  367 

Rocky  Mountains xcvi,    76 

Roman,  at  Marseilles xl,    85 

St.  Bernard xcvii,  152 

St.  Gothard xciii,  151;  xciv,  5,  78,  296;  xcv,  372:  xcvi,  72,  83,  337: 

xcviii,  86  ;  c,  316  ;  ci,  229  ;  cii,  394  ;  cv,  69  ;  cvi,  68  ; 

cvii,  133  ;  cix,  421 cxii,  461 

Economical  Engineering  in cix,  279 

Railroad  leading  into,  Character  of  the cvi,  418 

Weakness  in,  Cause  of cxv,  387 

St.  Louis ., xcvi,  230 

Severn cxiii,    68 

Sierra  Xevada Ixxxiii,  84;  Ixxxv,    11 

Simplon,  Projected xcviii,    83 

Street,  at  Chicago,  and  its  Machinery.    S.  W.  Robinson Ixxxvii,    30 

Thames xxi,  429  ;  xxiii,  148  ;  xxvi,  131 ;  xxvi,  133 ;  xxviii,  51 ; 

xxxvii,  299 xlvii,  157 

at  the  Tower Ixxxviii,    33 

Dangers  in  constructing,  Proposed  Mode  of  obviating.. .xxvi,  288 

Flooding  of cii,  368 

Xew Ixxxix,  293;  cix,  280 

State  of  Work  on.     June,  1840 xxxi,  2.s7 

water,  for  Chicago,  New xcv,  365 

Union  Railroad  Company's xciv,  147 

Tunneling  Chicago  River Ixxxiii,  296;  xciii,  157  ciii,  114 

Tunnels,  Arching  of,  through  frialjle  Rocks.    Ellwood  Morris xxxi,  374 

Baltimore xcv,  148 

railroad xcvi,    77 

Health  of xxiv,  367 

Railroad xxiii,    58 

street.  Chicago Ixxxvii,  367 

upon  Bourbonnais  Railroad.    Desnoyers Ixxi,    73 

Ventilation  of xxviii,  135 

Vibrations  caused  by  R.  R.  Trains  passing  through.    Jas.  South, 

Ixxvi,  309 

Turbine  and  overshot  Wheel,  Comparison  of  a.    Fourneyron xxxiv,  378 

Bodine,  Experiments  with  a  35-inch.    H.  F.  Mills Ixxxix,  377 
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Turbine,  Description  of.    Goo.  TJennie xxix,  405 

Fourneyron's,  at  St.  Blasien,  France xliv,    73 

Koech'.in.., 1,  1H9 

McAflams' Iv,  3()9 

Swain,  Test  Trial  of  a.    J.  B.  Fnuuis xcix,  24il 

Turbines xi,  .S5;  xxvii,  133 

E.  Geyelin ci,  279 

DeVolson  Wood cxvii,  412 

and  reaction  Water-wlieels.    E.  Morris xxxiv,  217;  xxxiv,  289 

AVatcr- wheels Ixxvi,  178 

Centrifu<;al  Force  in.     liobt.  II.  Thurston cxvi,  198 

Discharjfe  of.     J.  P.  Frizell cxviii,    29 

Experiments  on.    Arthur  Morin xxxvi,  2:54  :  xxxvi,  289;  xxxvi,  370 

in  the  United  States.     E.  Morris xxxvi,  377 

in  France xxxix,  221 

Jonval.     E.  Geyelin lii,  418 

and  ])lunser  and  bucket  Punii)s.     E.  Geyelin c,    25 

at  Fainuount  Water  Works * Ixxxvii,  145 

Experiments  with  two Iviii,  .332 

liigli-pressure.     Stewart  Prince Ixvi,    12 

at  Cohoes,  N.  Y.,  Larice Ixvi,  U)4  ;  Ixxxix,      5 

at  Centennial  Exhibition,  Tests  of ciii,  316 

Theory  of .     Robert  II.  Tliurston cxvl,  440;  cxvii,      6 

Peniarkable  Error  in  the.     Jos.  P.  Frizell... cxvi,    92 

Alleged  remarkable  Error  in  the.     I.  P.  Church... .cxvii,  .333 

Turf,  Chemical  Substances  from Ixii,    HO 

for  Fuel,  etc..  Compressed  Peat  or.     C.  W.  Williams xxvii,  405 

Turin,  Water  Supply  of ciii,  303 

Turkey,  Wool  Factory  for xxxvi,  311 

Turner's  patent  underground  telegraph  Line cix,  4.31 

Turning  Metals,  Improved  Tool  for xcv,    78 

Turnips  as  cattle  Food,  Preservation  of.     T.  C.  ^Munnings iii,    (52 

Turn-tables,  K.iilroad xxxix,  3uG ;  xlvii,  82;  Ivii,  232;  Ixv,  289 

Turpentine,  Distilling  Spirits  of.     Patent xxi,  275 

Purifying.     Fateitt xxx,    49 

Tutenag,  Analysis  of.     Fyfe vi,    16 

Tuyere,  Double-case  furnace.     Patent xiv,  4(»6 

for  Forges,  Improved xcviii,  lf>0 

-iron,  Ke])ort  on  LaubAch's  Blacksmiths' xxxvii.  111 

Tuyeres,  Bellows  and  Fuel  in  Forges,  Management  of.    Gill iii,    60 

Blast  furnace xxiv,  2S1 ;  ci,      7 

Maynard's  patent lii,    71 

Smith's  Improvement  in.     W.  Xoton xlii,  2.'-'6 

Tweddell's  portable  Riveter ci,  2.''i6 

Tweeddales's,  Marquis  of,  tile  and  brick  Machine xxix,  140 

Twine,  Cotton.     Puient xxxi,  114 

Twinkling  and  Scintillation  of  Stars cxv,  147 

during  Auroras cxv,  468;  cxvi,  111 

Tyler's  improved  turning  Lathe v,    61 

shifting  gauge  Click  for  Boilers,  Report  on xix,  178 

Tyndall's  Experiments,  Repeatins.' Ixxxviii,  301 

Lecture  on  Force.     E.  W.  Blake Ixxv,    «7 

Tyne  River.  Improvements  by  dredging  in  the Ixxxiii,    62 

Type  and  Wood-cuts,  Cleaning  Ink  from Ixxxiv,  221 

Case  and  Types,  Improved x,  2s2 

Casting  Mai'liine  for.     Patent vii,    64 

Founding,  Improvements  in ii,  241 

Infringement  of  Johnson's  Patent  for Ixxi,  414 

Galvanized li,  280 

manufacturing  Printers',  Machine  for xlviii,  2.37 

Map Ixvii,    60 

Music,  Pdterd xi,  185 

Cutting  and  casting.     Patent x,  .309 

New  Material  for  printers' xlviii,  1.58 

Printing.     Patent xiii,  185 

-setting  Machine xxxvii,  284  ;  xxxix,  287 
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Type-writer,  Hall's cxv,  377 

-writing  Machines cvii,  360 

Tvpograpliic    Presses,    New   System    of   engraving  Plates  for.     J.   L. 

Pvingwalt xcvii,    39 

Process,  Printing  in  Colors  by xxxix,  216 

Typography  and  Engraving,  American i,  253 

Tyson,  C,  Scott  Legacy  Medal  to,  for  shoe-sole  Machine ci,      9 

Tyson's  flour  drying  Apparatus,  Experiments  with xvii,  2G8 

\J 

Uchatius'  Process  for  manufacturing  Steel Ixiii,    49 

Uhland,  W.  H.,  Election  of,  to  corresponding  Membership xciv,  426 

Ultramarine,  Artificial xli,  135;  Ixv,  136;  cviij,    60 

Application  of xiii,  285 

Manufacture  of.     Biickner xli,  209 

Manuf  actoiy  of ,  at  Nuremberg Ixii,  141 

Lapis  Lazuli  and.     T.  P.  Jones vi,  270 

Studies  on cviii,  346 

Ultra-violet  Ravs,  Atmospheric  Absorption  of ex,  236 

Umbrella  rib  Tips,  Macliine  for  making xxii,  264 

Rods.     Patent vi,  127 

Under-currents  in  the  Mississippi,  Action  of.    J.  B.  Eads Ixxxvi,  244 

Underground  electric  Communication,  Novel  Device  for cxiii,  462 

Life  in  England cxii,  472 

telegraph  Wires cxvii,  460 

Telegraphs cv,  204;  cvii,  406 

in  France civ,    30 

Uninflammable  Stuffs,  etc.    See  Fireproof  ^tnffs,  etc. 

Union  Canal,  Cement  used  on ii,  287 

Co.  of  Pennsylvania iv,  274;  xlv,    84 

Pacific  Railroad .Ixxxiii,  148;  Ixxxiv,  371 

snow  Plow xcv,     7 

United  States  and  Europe,  Comparison  of  public  Works  in Ixvii,  366 

internal  Improvements  in  1839.    De  Gerstner, 

XXX,  217,  289,  361 ;  xxxi,  3,  73,  165 

Railroads  in.     L.  Klein xxx,  301 

Units,  Mechanical  and  physical cxvii,    69 

Universal  Phyllotaxy.     Pliny  Earle  Chase .'. cxiii,  433 

Universality  of  Vibrations.     C.  C.  Haskins cxiv,  440 

Universities,  The  national  Government  and,the ....Ixxxv,  373 

University,  London v,    90 

of  Edinburgh,   The  tercentenary  Celebration  of.     Coleman 

Sellers .*. cxix,    19 

Upper  Limit  of  audible  Sounds cxvii,    68 

"Upward  Forces  of  Fluids,"  (ienet.  Criticisms,  etc.,  on iv,  170 

Uralium,  New  Metal  of  the  platinum  Group cix,    63 

Uranium  in  its  Ores,  Determining xlix,  415 

Salts  not  Fluorescent,  Solution  of Ixxxviii,  286 

Uranus,  New  Planet xli,  141 

Oblateness  of cxviii,  311 

Spectrum  of xcii,  114;  Ixxxviii,    84 

Ure's  Report  on  the  Bude  Light xxxiv,  410 

Urine Ixxx,  397 

Utilization  of  coal  Refuse cxv,  467 

Vacua,  Indications  of.    J.  P.  Gassiot Ixx,  236 

Vacuum  and  the  Indicator.    J.  T.  HaAvkins Ixxxi,  229 

constantly  available,  Rendering  a.    A.  E.  Dolbear xcvi,    88 

Electric  Resistance  of  a cxiv,    33 

Crookes' cix,  3.50 

perfect,  in  air  Pumps,  Obtaining.    T.Andrews liv,  199 
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Vacuum,  Researches  ou  the.    II.  Spiengel Ixxxi 

Valve  Boxes,  Fracture  of  Feed-,  throuj;;!!  Uigidity  of  the  Connections c 

Motion.     J.  I).  Van  Hinen,  Jr Ixxvii 

for  steam  Engines.     G.  M.  Miller 1x1 

Xew.     Carl  Anjistroui cxvi 

variable,  Arjiunieiit  upon  Iley's  Patent  for Ixxvii 

Valves,  Condenser  and  air-i)unii) Ixx 

constructing,',  Trobleni  in xciii 

Cut-olf,  etc Ixxx 

and  Gear  for  locomotive  Engines.     Parsons xxxvii 

Merrick's.    J.  I).  Van  liiircn,  Jr Ixxvii 

of  steam  En.uiiies,  Improved.     Patent xxxiii 

cylinder  water,  Carlsund's.     J.  W.  Ny.stroni Ixxi 

Disburdened.     Phiiii)  Mayer xc 

disk,  Adhesion  of.     T.  lIoi)kins xiv 

for  air  Pi])es,  etc.,  Ventilators  or Ixxv 

discharge  of  AVater  at  Water-works _.lvi 

Gearing  for,  Davey's  difi'erential.     A.  C.  Kilhain i.cii 

Governor,  Judson's,  Report  on Iv 

Hydraulic.     John  Poole,  Jr xlvi 

Improvement  in Ixxxiii 

Peet,  The Ixxxv 

Pop-,  Construction  of  double-beat.    Tatham cix 

Pump xxxviii 

pumping  Engines,  Davey  Movement  for ciii 

refittinjj;,  Griscom  &  Co's  Machine  for cix 

Relief,  and  cut-off  for  Fire-hose,  Prunty's xcviii 

Removable-seat  steam,  Kennedy's '! cxv. 

Rider  vertical  Engine  and Ixxxix 

Safety- xcix 

Adhesion  of li 

Extraordinary.     J.  B.  Calhoun ix 

and  steam  Gauges,  Report  on Ixxxiv 

Arrangement  of.     D.  Livermore xiv, 

Ashcroft  nickel-seated.    E.  Fithian xcv 

spring Ixxxix 

Emission  of  Steam  on.  Effect  of  new  Phenomenon  in iv 

Evans'.    Jos.  Henry xxxiii 

Hydrostatic.     Patent xiii 

Thos.  Ewbank xiii 

Improved.    Alfred  Gregory xlvii 

for  kitchen  range  Waterbacks Ixxxii 

mercurial,  McEwen's  double xxxiii 

New  Form  of  English. Ix 

Oscillating,  for  steam  Boilers Ixi 

Pop-,  Richardson's ciii 

Quick-acting xiv. 

Self-acting,  Bakewell's,  Report  on xxix,  233;  xxix 

Spring,  for  Boilers  of  locomotive  Engines xv 

Steam-boiler vi,  118  ;  Ixxiv 

J.  C.  Kay  Ixvi 

Application  of  volute  Springs  to.    J.  Baillie..lxi 

screw-stop,  Combined  Nut  and  Gland  for Ixvi 

self-packing,  Shaffer's Ixxxv 

Slide-,  balanced.  Description  of  new.    J.  A.  Caldwell xcviii 

Wisner  &  Stnmg's cii 

Diagrams,  Zeuner's.     11.  Bilgram xcvi 

Improvement  in.     Thos.  Meriton xxxiv 

Kinematics  of.     A.  Aston Ixxviii 

Lap  of.  Commonly  accepted  Error  as  to c, 

plain.  Friction  of.    J.  W.  Hill ; ciii 

Steam-engine.     Patent xxi 

Theoiy  and  Practice  of.     Thos.  Adams .!... Ixxxix 

Steam-,  Improved v,348;  xviii 

Rotary Ivi 

Wing  gudgeon.    Patent,  Jan.,  1832 xiv 
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Valves,  Supplementary,  for  Cornish  Engines.    H.  Howson Ivii,  115 

vibratory  Steam-engine.     Patent xiv,    42 

AVater-.     Patent xlvii,  lOl 

Vanadium xci,  298 

Green cxv,  228 

Ink cxi,  3^5 

Vanderlyn  versim  the  Commissioner  of  Patents Ixxvi,    68 

Van  der  Weyde,  P.  H.,  New  System  of  Telegraphy  to  and  from  moving 

Trains,  by  the  Use  of  electric  Induction cxx,  165 

Gas  burglar  Alarm Ixxvi,  .351 

Improved  stereotyping  Process IxjAm,  351,  424 

nitrous  oxide  gas  Apparatus Ixxvii,    63 

Vane,  Anemometer civ,  372 

Vapor.     See,  also.  Elastic  Fluids  and  Gases. 

Condensation  of,  by  changes  in  Tension  and  Temperature xcii,  154 

Engine.    See  Engine Hi,  194 

Pressure,  Eegulator  of cxi,  381 

Vapors,  Aqueous,  in  tha Sun....  Ixxxviii,    15 

Ventilating  and  Heating,  Importance  of.    Wetherill, 

Ixxxvii,  185 

Density  and  Elasticity  of civ,  367 

Elastic  Force  of.    V.  Reguault Ixx,  241 

Sykes xlvi,    59 

at  high  Temperatures x,  135 

Forces  of  mixed .....cv,  427 

exhaling  and  condensing.  Apparatus  for.     Patent,  Oct.,  1830 xii,  140 

in  steam  Engine,  Econoinv  of  use  of  dilferent.    Apjohn Ivi,  412 

Latent  Heat  of.     Legrand Ixi,  407 

saturated,  Formulae  for  apparent  specific  Heat  of.     P.  P.  Poinier, 

xcix,  227 
Pielation  between  Pressure,  Temperature,  and  Den- 
sity of cix,  349 

Smelting-furnace xxxiv,  216 

Specific  and  latent  Effects  of Ivii,  271 

Heat  of cv;  132 

Temperature  and  Elasticity  of.    Wm.  Rankine xHx,  121 ;  xlix,  181 

Tensions  of,  at  high  Temperatures ex,  394 

Vaporization  of  Water  and  Expansion  of  Steam,  Economic.    Isherwood, 

cvi,  145  ;  cvi,  220 

Variations  of  Temperature,  Continuous  graphical  Record  of cxiii,  438 

Varnish,  Amber cvi,  424 

Black  and  glossy,  for  small  Articles  of  Cast-iron xv,  401 

for  Copper  or  Wood cv,  423 

Caoutchouc Ixxiv,  108 

Colorless Ixxii,  414 

Colorless Ixxviii,  352 

composed  of  Copal  and  Spirits  of  Wine vii,    55 

Copal xxix,  377 

J.  J.  Berzelius x,    72 

Heveone,  a  new Ixxi,  340 

Manufacture  of xviii,  5:5 ;  xviii,  i;;4,  209,  275,  347;  xx,  136 

Metahic ex,    63 

Quick-drying Ixxxviii,  371 

,    Roof ex,  140 

White  shellac cviii,  401 

Varnishes  and  Sizes,  Gold viii,      6 

Varnishing  and  Japanning v,  270 

Hare  and  Shaw iv,  130 

T.  P.  Jones , ii,  31,  100,  150,  2.36,  283 

Leather xv,  403 

Vases,  Ancient h.  111;  ii,  220;  ii,  315;  ii,  333 

New  Material  for cvii,  420 

Vault  for  Bo'nds,  etc xxviii,    71 

Vaux  kitchen  Grate,  Report  on ii,  296 

Vegetable  alimentaiy  Substances,  Preserving .Ii,  426 

and  animal  Kingdoms,  Limits  of  tlie cviii,  304 
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Vegetable  and  animal  Life,  Analogy  between cvii,  254 

coloring  Mattois Ixx,  270 

Composition,  Unifininity  of cxi,    24 

Growth,  Wondorl'iil  Illustration  of Ixxxiii,  369 

Juices,  Action  of  solar  Siu'ctrum  on xlii,    65 

Matter,  Carbonization  of.     De  La  Tour xxix,  .'528 

Matters,  Decompu!>ition  in,  Substances  which  prevent xxxii,  378 

esculent.  New Ixv,    69 

or  animal  Preparations,  Guyot's  preservative  Liquid  for viii,    11 

Physiology xxv,  186 

ProductsVCuyot's  I\Iatting  for  protecting Ixvi,  207 

Substances,  Condensing  and  preserving vi,    38 

Vegetables,  Age  of '. cxvi,  234 

Ammonia  in ex,  IKi 

Coloring  canned,  by  ('hloro]iliyl civ,    40 

preserving  Fruits  and,  Russian  ^Fode  of Ixxiii,  348 

Rapid  Growth  of,  in  high  Latitudes Ixxv,  127 

Vegetation,  Intiuence  of  coal  Gas  upon xciv,  226 

Electricity  on ex,  280 

Necessity  of  Light  to civ,  119 

Part  taken  by  the  Soil  in  Process  of.     Pelletier xxvi,  335 

Tegeto-alkali,  Furfurol xxxix,  .s.")4 

Vehicles,  Improved  public Ixxiv,  135 

Veils,  Light  lace xxii,  429 

Velocentimeter xlvi,  296 

Velocimeter,  Brown's xcviii,  299 

Velocipede,  Theory  of  the Ixv,    66 

Velocities,  Determination  of,  Application  of  Pendulum  to Ivi,  270 

Velocity,  Effect  of,  on  Weight Ixviii,    96 

of  Approachin  Weir  Computations.     A.  ^V.  Ilunking  and  Frank 

S.  Hart cx\iii,  121 

Light  in  Quartz cxii,  156 

Sound,  Variations  in  cxiii,  396 

Velvet,  Wire  Tube  for  weaving  wide xxxvii,  345 

Velvets,  Dyeing  and  printing.     Schutte vii,  309 

Veneer-cutting  Machinery.    Patent xxx,  184 

^Machines.     J.  Richards xcii,  314 

Wood,  Dyeing xciv,  2S5 

Veneers,  Cutting xiii,  287  ;  xxii,  261  ;  xxiv,  418 

Printing  from Ixv,    61 

Venetian  Sewerage civ,  368 

Venice,  Cisterns  of Ixxv,  361 

Proposed  Improvements  in ciii,  231 

Ventilating  Power,  The  steam  Jet  as  a.     N.  Wood hii,    73 

wind  Guard liv,  396 

Ventilation li,  75;  Ixxxv,  300;  Ixxxviii,  1,57 

L.  W.  Leeds Ixxxiv,  115 

G.  J.  Morrison cii,  126 

J.  A.  Pictou XX,  133 

J.  Toynbee xlii,  194 

and  Lighting ."•. xxii,  263 

Warming  (Heating) xxvi,  354;  civ,    77 

Apparatus  for.  Barker's xcvi,  368  ;  xcvii,  149 

Combined xcv,  292 

Buildings.     And.  Ure xxiv,    52 

Furnaces    for,  Automatic  Regulator    for   Air- 
pipes  of Ixv,  199 

of  Aiiartments.     And.  Ure xxxiv,  415 

Blockley  Lunatic  Asylum xlix,  270 

Churches '. cii,  297 

Churches,  etc.     Pati-nt ix,  389 

Dwellings.     C.  M.  Wetherill Ixxxvii,  185 

Houses,  etc.     Chas.  Sylvester vii,  .".11,  379 

new  House  of  Peers...". xliv,  220 

Philadelphia  Almshouse Ixxxiii,  14;  Ixxxiii,    60 

LT.  S.  Capitol Ixxxii,  425 
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Ventilation  and  Warming,  Properties  of  Air  relating  to.    Robert  Briggs..cxii,  132 

railroad  Cars xci,  217 

Apparatus  for.    J.  B.  Knight ciii,  193 

by  the  parlor  Fire.     Wm.  Hosking liii,     6 

Earth cvii,  133 

Lectures  on.  L.  W.  Leeds..lxxxiii,  185,  265,  321,  398;  Ixxxiv, 
35,  107,  179  ;  Ixxxvi,  137,  204,  281, 
352,  419;  Ixxxvii,  01,  135,  199,  276  ; 

xciii,  212,  283 xciv,  205 

Notes  on cii,    97 

of  armored  Ships Ixxv,  199 

coal  Mines xxxi,  139;  xl,  287  ;  li,  228 

Fan  at  Abercarn  Collieries Ixv,  199 

Goaf.     Faraday xxxix,  366 

Egyptian  Pyramids Ivi,  416 

fireRoums  in  Steamships.    B.  F.  Isherwood lix,  131 

lamp  Burners xxxvi,  128 

Jas.  Faraday xxxvii,  346 

large  Buildings.    R.  Mallet xxvi,  425 

Ships,  Mode  of hi,  284 

subterranean  Works.    EUwood  Morris xxxii,    25 

Theatres  of  Paris.    Morin Ixxvi,  369 

Mont  Cenis  Tunnel cxiii,  397 

Eeid's  System  of xxiii,    59 

Theory  of.     De  Chaumont c,  427 

Warming  and  Fireprooting  of  Theatres Ixxvi,  170 

Ventilators  and  chimney  Caps.    Thos.  Ewbank xxxiv,  104 

Venus,  Contour  of cxix,  489 

Polar  Spots  on cxix,  489 

Transit  of,  Aid  requested  of  U.  S.  Government  to  observe xciii,  406 

New  photographic  Method  for  observing xcviii,    83 

Photographing  Contact  during xcvi,    10 

Verite's  electric  Clock Ivii,  107 

Vermilion,  Antimonial Ixii,  203 

Vermont  Central  R.  R.  Co.,  Annual  Report  of.     1850 li,      1 

Versailles  Railroad,  Opening  of xxviii,  427 

Verticals,  Stability  of cvii,  197 

Vesbium,  a  new  Element ex,  213 

Vessels,  iron,  Proper  Construction  of.    Wm.  Fairbairn lii,  367 

New  Model  for cxii,  354 

See  Ships,  Boats. 

Vesuvian  Railroads cvii,  134 

Vesuvius,  Eruption  of,  in  1850 Ixi,  120 

Viaduct  across  the  Dee xlvii,    83 

Barmouth ■. Ixxx,  424 

Dinting  Vale xlii,    30 

Loch  Ken.    E.  L.  J.  Blyth Ixxiv,    76 

over  River  Ayr 1,  365 

Tees Ixxxix,    83 

Viaducts  and  Aqueducts.    Vignoles xxxvi,    23 

Dinting  and  Mottratii,  Rebuilding  the.     Wm.  Fairbairn Ixxv,  368 

Vibration  and  Pulsation civ,  227 

Vibrations  caused  by  R.  R.  Trains  passing  through  Tunnels.    Jas.  South, 

Ixxvi,  309 

Deadening cxi,  224 

in  Flames,  Tuning-fork  causing xci,  157 

Mechanical,  arresting  chemical  Action xlvi,  277 

Molecular,  in  magnetic  Metals cvii,  388 

of  Matter  and  ^ther cvi,    94 

Strings Ixxxiii,  230 

registering.  Electricity  applied  to Ixxxvii,    44 

L.  C.  Cooley Ixxxviii,  341 

the  Number  of,  of  Rods,  etc Ixxxiv,  343 

Sonorous,  Illustrated Ixxxix,  372 

Sound,  Electric  Register  for.    LeR.  C.  Cooley civ,  199 

Superficial ex,    63 
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Vibrations,  Sympathetic.    II.  A.  Rowland xcix,  419 

in  ordinary  Machinery.    J.  Lovering xcv,  361 

Transverse,  of  Liquids cy,  426 

Communication  of,  tlirougli  Soil xxii,  20] 

Universality  of.     C.  C.  Ilaskins cxiv,  440 

Vibratory  Forms  of  circular  Plates cviii,  ;J.JI  ;  cxi,  '-'25 

Movements  of  Molecules xli.\,  L'«0 

Vicksbure  &  Jackson  Kailroad xxxi,  173 

Victoria  Dock  Works  at  East  Ilam,  New cii,  191 

Falls,  The.     David  Livingstone Ixxii,  130 

Vienna,  American  Machinery  at ;. xcvi,  347 

Clock  Regulation  in! civ,  334 

International  Exposition xciv,  366 

W.  H.  Uhland xcv,  183,  403;  xcvi,  159 

Engineering's  Record  of xcvi,  230 

Franklin  Inst.  Representatives  at xcvi,    16 

Machinery  of  the.     Tresca xcix,  406 

Metropolitan  Railway cxiii,  395 

Patent  Congress xcvi,  226 

Villeroi's  surveying  Instrument,  Report  on xlviii,  238 

Vincotte's  Experiments  on  a  tubulous  Boiler  with  semi-bituminous  Coal. ..ex,  361 

Vine,  Lime  as  a  Protection  for  tlie Ixxii,    54 

Vinegar-making,  easy  Receipt  for xxvii,  287 

Processes  f or.... i,  218;  xv,  124;  xix,  49;  xxxii,  143;  xxxiii,  203 

Manufacture  of,  from  Grain.     Dubrunfaut xiii,  282 

Preservation  of Ixxxi,  354 

Sulphuric  Acid  in,  Detection  of Ixxxii,  414 

Vineyard,  French xxvi,  140 

Vines  from  Soudan cxi,  224 

"Virginia,"  Report  on  U.  S.  Steamship xliv,  395 

Virial,  An  Extension  of  the  Theorem  of  the,  and  its  Application  to  the 

kinetic  Theory  of  Gases.     H.  T.  Eddy cxv,  339,  409 

Vis  Inertise viii,  416 

Viva  and  Momentum.    D.  Wood Ixxiv,  351 

Work.     J.  W.  Nystrom Ixxix,  181  ;  Ixxx,    56 

D.  Wood Ixxix,    27 

D.  V.  Wood Ixxix,  385:  Ixxx,  177 

Momentum  and  Work.    D.  Wood Ixxvii,    84 

Viscidity  of  different  Liquids.    And.  Ure xxii,  131 

Viscosity  and  Temperature,  Relation  between ciii,  338 

of  Air  and  other  Gases Ixxxii,  420 

Gas cxiii,  466 

Liquids,  Superficial cix,    61 

Viscous  Fluids,  Motion  of.     Thos.  Craig ex,  217 

Vise,  Bar,  Improved. Ixxxii,  416 

Yale's.    C.  Sellers Ixxxi,  283 

Improved.    Patent xxiv,  .337 

Lever,  Peck  &  Pardee's xlvi,  1.33 

Socket.     Patent vi,  340 

Stock  and  hand.     Patent x,  390 

Vision,  Binocular Ixvi,  390;  Ixx,  325;  xcii,  150 

C.  F.  Himes...xcii,  263,  .340,  413  ;  xciii,  141,  350,  407  ;  xciv,    49 

and  the  Stereoscope.     Wheatstone xxvii,  276 

Experiment  in Ixviii,  212 

of  Surfaces  of  different  Colors Ixi,    59 

Physiology  of.     C.  Wheatstone liv,  196 

Some  Phen(miena  of xlvii,  402 

by  the  Light  of  the  electric  Spark.     W.  Le  Conte  Stevens cxiv,  338 

called  "  MuscEe  Volitantes,"  Phenouienon  of.     D.  Brewster xxxi,  1.33 

defective,  Some  Phenomena  of.     R.  T.  Cranmore 1,  333 

Influence  of  the  Choroid  upon  Keenness  of cxiii,  308 

Microscopic,  and  a  new  Form  of  Microscope.     D.  Brewster Ixx,  249 

of  ultra-violet  Rays cxvi,    73 

persistence  of '. Ixxxii,  .353 

New  Illustration  of.     T.  W.  Tobin cviii,  330 

S.  P.  Thompson cix,    63 
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Vision,  Theory  of,  Fact  in xxii,  199 

Vitrification,  Influence  of  boracic  Acid  on xlix,  140 

Volatile  Power  of  Liquids ex,  137 

Volatility  of  sulpluiric  Acid cxii,    49 

Volatilization  and  Fusion  of  refractory  Bodies xlviii,  450 

Loss  by,  in  metallurgical  Operations.     C.  P.  Williams xci,  123 

Volcanic  Activity,  Origin  of : cxviii,  240 

Ashes  of  Krakatoa cxviii,  240 

Phenomena.     Humphry  Davy viii,  154 

J.  F.  Herschel .'. xxiv,  353 

Phenomenon,  Novel cxi,  274 

Volcano,  A  Finland civ,  151 

Chemical,  in  Nebraska cvii,  278 

in  Miniature xcii,  299 

Submarine xxvii,  284 

Volcanoes,  Columnar  Clouds,  and  N.  E.  Storms xxii,  239 

Eruption  of  Vesuvius  in  1850 Ixi,  120 

Lunar Ixxxvii,  228 

Voltaic  Arc,  Action  of  Cold  on cxiii,    66 

See,  also,  Arc. 

Battery,  etc.    See  Galvanic  Battery,  etc xxx,    63 

Combination,  Xew.     W.  K.  Grove'. xxvii,    68 

Couple,  Xew  Arrangement  of.    Fabre  De  La  Grange liv,  141 

Volumnimeter.     H.  Kopp xxxix,  198 

Volumes,  Combination  by... cvi,  2s3 

Volumescope  for  Analysis  of  Air.    Ptobt.  Hare xvi,  296 

Von  Oppolzer's  Planet. cvii,  277 

Von  Smith's  (Peter)  Plan  for  a  Railroad,  Report  on xxxiii,    82 

Votes  in  French  Assembly,  Proposed  Plan  for  taking xlv,  443 

recording,  of  Legislators,  etc.,  Report  on  Monaghan's  Apparatus 

for xlviii,  166 

Voussoirs,  Construction  of  Arches  with  hollow  cast-iron 1,  152 

Voyages  of  Discovery xxvi,  4.31 

Vulcan,  The  Planet cvi,  281 

Discovci-j-  of cvi,  204 

Vulcanization  of  Oils.     Pena Ixvii,  280 

Vulcanized  Rubber,  Preservation  of cxvi,  278 

Vulcanizing  Method,  Xew civ,  354 


Wadding  for  Fire-arms.    Patent xx,  337 

Wages,  Insurance civ,  371 

etc..  of  Artizans  in  Eui-ope,  1839.     J.  C.  Symons, 

xxix,  306  ;  xxix,  361 ;  xxx,      1 

Wagner's  brick  ^Machine Ixvi,    67 

Wagon,  army,  Grossman's Iv,  350 

tilting.  Starts' xlviii,    66 

Tongues IxxxWii,  365 

Waite's  new  furniture  Castor xcix,  246 

Wakefield  earth  Closet xciii,  226 

Wale,  Geo.,  &  Co.,  magic  Lantern,  Report  upon c,  300  ;  c,301 

Walker's  hydraulic  Elevator.     Thos.  Ewbank xxxv,  411 

Engine xx.xiv,  109 

Walks,  Waterproof Lxxv,  273 

Wall,  Chinese xvu,  358 

Falling  of  a,  destroying  distant  Buildings xxiii,  239 

-hangings  of  Wood." Ixxxv,  112 

Moving  a  heavy  Brick-,  eighteen  inches c,  152 

Walls,  Damp Ixxxviii,  295 

in.  Prevention  of.     J.  I.  Hawkins xix,  429 

Dry  Coating  for  Basements cvii,  277 

earth.  Mode  of  building.     J.  D.  Burr xiv,  290 

Incrustations  on  Brick-.     Wm.  Trautwine cv,  259 


311) 

Walls,  New  CoatiiiK  for Ixi,  116 

Kepelling  Moisture  from  external xxxvli,  L'07 

Ketaiiiing.     Vigiuilcs xxxiv,  243 

Casimir  Cunstable xcv,  Ml 

New  Tlu'ory  of.     A.  J.  Dii  Hois cviii,  361 

Stucco  for xvi,  2«7 

to  resist  Pressure  of  Eartii viii,  2«5 

Water- proofing.     Fretl'k  liogers Ixxxii,    H9 

Wanedgecl,  Derivation  of  tlie  \V()nl.     H.  Orr c,  229 

Origin  of  the  Word.     Query  c,  152 

War  of  the  Kebellion,  Photographs  of  Views  incident  to Ixxii,  284 

W"ard's  balance  canal  Lock iii,    95 

Ware's  Donation  to  the  Library. cix,  354 

Warehouses,  Wharf,  in  New  "iork Ixxxiv,  158 

Warming  and  Ventilating xxvi,  354 

See  Ventilation  and  Warming. 

Dwellings  with  Furnaces.     F.  Peale xxxvli,  340 

railroad  Cars Ixxxi,  411 

Rooms  by  heated  Air i,  163 

etc.    See,  also,  Haatlng  Booms,  etc. 

Warner's  stereometric  Tablet Ixxiii,  416 

Warpinw  of  Planks,  etc..  To  check  the Ixxii,  393 

Warps,  Process  of  printing.     G.  T.  Kemp xxxvli,  196 

Wash  Bottle,  Improved  Form  of Ixxxix,  152 

Washer,  Elastic  steel Ixxxviii,  221 

Lock  Nut  and ; xcii,    73 

Winslow's  nut-locking xcix,  162 

Washing  Fluid,  A  new civ,  112 

Linens ii,      5 

Machine.     Patenla xv,  110  ;  xxi,    62 

Washington,  Three  new  Portraits  of,  by  composite  Photography.    W. 

Curtis  Taylor .'. cxx,  299 

Watch-  and  Clock-making,  History  of v,  151 ;  v,  245  ;  v,  294 

Company,  National.    S.  ^\  .  Robinson Ixxxvii,  J93 

Glasses cxv,  316 

Remarkable Ixx,  266 

Statistics xxiv,  1.39 

Stop-.     Patent xiii,  260 

Theory  of  Main-spring  of  a.     Alex.  Young liv,  344 

Thermometer.    Jurgensen xxiv,  417 

'  Transparent xxvii,  287 

Watchmaker's  Oil ii,    55 

Watches,  American cxi,    42 

and  Timekeepers.    Patent x,  314 

Durability  of xiv,  418 

etc.,  Gilding  the  Wheels  of xlvi,  137 

Hair-springs  for 111,241;  Ixxxviii,  104 

Improvements  in.    J.  Bennet xi,  128 

Iron cxvi,  304 

Neutralizing  the  Magnetism  of.    Abraham ill,  388 

Oil  for iii,    19 

Water,  Absorption  of,  by^Wood cvii,  340 

Gases  by.     G.  W.  Baird xciii,    61 

Action  of,  on  Bodies xxxvi,  345 

'*'  upon  Glass.     T.  Griffiths iii,  324 

Iron  and  of  Hydrogen  upon  ferric  Oxide xcii,    85 

on  Lead.     Christison xxxvi,  284 

Analysis,  Notes  on.     Reuben  Haines cxiv,  342 

and  Air  of  Cities  and  Towns xlvii,  132  ;  1,  392 

gas  Cut-off.     Seal  and  Brooks' xcvi,  292 

other  Fluids,  Remarkable  Properties  of.    J.  E.  Bownian..xl,  182,  268 

steam  Power,  Relative  Cost  of civ,  388 

Birkinbine cv,    47 

Application  of,  to  ignited  anthracite  Coal xxxiii,  253 

-bath.  Continuous.. xc,    12 

with  constant  Surface xciv,  299 
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Water -bearing  on  steamship  "Man-,"  Shaw's,  Working  of xcv,  363 

best  fitted  for  Fermentation'.    Dubrunfaut vii,  318 

Boiled  without  Fuel Ixviii,    64 

Boiling.    W.  Grove Ixxvii,  398 

-point  of ,   Variation  of xxxix,  143 

Boring.     J.  L.  Sullivan xvi.    12 

for i,  24;  i,  252  ;  ii,  34 ;  iii,  37  ;  xx,  357 

Observations  on  an  Essay  on iii,  427 

or  Minerals i,    29 

Building  under.     J.  Moffat Ixxix,  295 

confined,  Boussingault's  Experiment  with xcii,  296 

Cisterns  in  Venice Ixx,  372 

-closets,  Improved lx\i,  46,  344 

Cohesive  Force  of xliii,    69 

-colors.  Mode  of  preparing xli,  418 

Combustion  under xcii,    12 

Composition  of ,  Discoverj-  of lx\ii,  349 

found  in  coal  Strata  in  Yorkshire.    Abel Ixx,  123 

•  Compressibility  of,  Law  of .     W.  J.  M.  Eankine Hi,  108 

Compression  of.     J.  C.Dyer Ixxxi,  249 

Progressive.    J.  Perkins iv,      1 

Eule  for.    Dau'l  MacKain xxxix,  340 

Conduits,  Lead  Pipes  as xci,  224 

Connection  between  locomotive  Engines  and  Tenders.    Tenton..lxvi,    18 

Consumption  of Ixxviii,  355 

contained  in  Snow Ixi,  195 

Contraction  of,  above  freezing  Point Ixvi,    64 

courses.  Clearing  out.     Patent ix,  177 

Decomposing  Power  of,  at  high  Temperatures.     E.  A.  Tilghmari...xlv,  142 

Decomposition  of,  by  frictional  and  atmospheric  Electricity Ix,  411 

the  galvanic  Batter5\    N.  J.  Callan, 

Iviii,  132,  253,  336 

Department,  Phila.,  Report  of  Chief  Engineer  of Ixxi,  349 

Discharge  of,  a  Jet  of,  under  Mercury.    P.  W.  Fox xiv,  142 

Water.  "  R.  W.  Fox xii,    69 

from  an  Orifice  in  the  hemispherical  Bottom  of  an 
open  cylindrical  Vessel,  Influence  of  Temperature 

on.    Isherwood cv,  339 

large  Valves  for Ivi,  346 

through  iron  Pipes.     E.  H.  Gill xxvii,    23 

open  Canals xxvii.    23 

over  AVeirs  and  Overfalls.    T.  V.  Blackwell liii,  1*9,  227 

discharged  by  Rivers,  Quantity  of xxiii,  130 

the  Seine Ixvii,  140 

Distillation  of  salt,  Report  by  Thos.  Jefferson xx,  346 

Patent xiii,  256 

distilled.  Color  of cxvi.  156 

Distribution  of,  in  Cities,  etc.     S.  McElroy Ixxiv,  145,  217 

Electro-motive  Force  of,  in  capillary  Tubes cv,  277 

Elements  of,  Reciprocal  Combustion  of  the xci,  229 

A.  Oppenheim c,    43 

Erosive  and  abrading  Power  of,  on  Sides  and  Bottoms  of  Rivers 

and  Canals.     C.  Her.schel cv,  330:  cv,  393;  cvi,    26 

Ether  and  Chloroform,  Experiments  with  combined  Vapor  of Ivi,  279 

Evaporation  of ,  in  steam  Boilers .Ivi,  158 

Expansion  of,  not  Anomalous  in  the  Solidification  of  Liquids Ixxii,  310 

Expansive  Energj'  of  heated.    W.  J.  M.  Rankine Ixxvii,  119 

-fall,  A  Sensitive.     E.  J.  Houston xciv,  274 

Falls  of ,  Comparative  Effect  and  Value  of  different vii,  213 

Feed-,  entrained  bv  Steam,  Portion  of.    Isherwood xcvii,  175 

Fatty  Matter  in *. xcviii,  377 

Heater  and  Filter,  Bates'  combined xcviii,  .374 

Bournes'  xciii,  293 

Heating c,  241 

and  coal  burning  in  Locomotives.     D.  K.  Clark. ..Ixx,    73 
Removal  of  Grease  from cv,    68 
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Water,  Feed-,  Tank  for  continuously  nipasming xcix,  161 

to  steam  Boilers.     1.  llaliu xcii,  404  ;  xciii,  320 

Filtering Ixxxiii,    38 

Mode  of.     Jas.  White viii,  221 

Filtration  of,  for  industrial  Purposes.     P.  Barnes cxiii,  2«.5 

on  a  large  Scale viii,  370 

Flow  of.  Gunge  Pipe  for  measuring xlv,  402 

in  liivers Ixxxvii,    11 

liivers  and  Canals.     .J.  F.  Henry, 

xcii,  167,  257,  322,  383  ;  xciii,  24,  107,  257  ;  xciv,    10 

off  the  Ground.    Robt.  Manning Ixxxii,    «7 

through  an  Opening  in  a  pierced  Plate.    R.  Briggs, 

ciii,  123  ;  civ,  ,347 

Pipes  and  Orifices.    J.  Leslie lix,  33.5 

Tubes.     J.  P.  Espy xiii,  145 

Fountains  of  fresh  and  salt.     Nahum  Ward x,  28G 

freezing,  Ai)paratus  for.     Robt.  Hare xviii,    91 

at  a  dei)th  of  twenty-five  Feet Ixxxi,  327 

Certain  conditions  of ],  283 

in  red  hot  Vessels, xl,  2so 

Point  of,  in  capillary  Tubes Ixviii,  356 

with  hydric  Ether  and  sulphuric  Acid.     Robt.  IIare....xxiii,  465 

Friction  of xi,  143;  xiii,  286;  xlix,  199 

in  Pipes,  Weisbach's  Formula  for Ixxiii,  197 

from  artesian  Wells xxvii,  283 

Atmosphere  at  Sea,  Plan  for  obtaining  pure.    J.  Thomson... xlv,  199 

coal  Pits  and  Mines,  Improvement  of Ixxxviii,  154 

Fryer's  Apparatus  for  filling  locomotive  Tenders  with Ixx,  ;{44 

Gauging,  by  triangular  Notches.     J.  Thomson Ixxiii,  91;  Ixxv,  369 

W.  Yeates Ixxvi,    68 

-hammer  in  steam  Pipes.     Robert  II.  Thurston cxvi,     1 

Luminosity  of  the xc,  376 

Hard Ixxxvi,    84 

Hathorn  Spring,  Analysis  of * Ixxxviii,  160 

Heating,  by  Steam  and  solar  Ray ix,  216 

in  Boilers,  Champion's  Improvement  in  feeding  and  circulating Ix,  141 

Circulation  of.    Robt.  Briggs cii,    86 

Lighthouses Ixviii,  405 

marine  Boilers,  Fresh xlix,  131,  209;  li'    88 

■  Pipes,  Motion  of.    De  Voisins 1,1:  1,    73 

II.  Hennessy lix,  191 

Resistance  opposed  to xi,  143;  xiii,  286 

Weisbach's  Formula  for  Friction  of Ixxiii,  197 

Rocks  for  summer  Use,  Retaining.    Wm.  Smith vi,  161 

inclosed  in  Glass Ixxxvi,  370 

Indicator  and  water  Gauge,  A  combined Ixxxv,  296 

-jet  Propeller ^. Ixxxii,  392 

Jets  of.     S.  W.  Robinson Ixxxi,  377 

Latent  Heat  of li,  189 

Level  in  Resei'voirs,  Indicator  for cvii,  134 

-line  Defence  and  gun  Shields  for  Cruisers.    N.  B.  Clark.. ..cxvii,  20,  104 

Living  under xxxiv,  359,  4ls 

Low-,  Detector,  Cosfeldt's Ixxx,  222 

Lubrication  by.     W.  J.  Curtis xxiii,    45 

Measurement  of,  by  weir  Boards.     Jas.  Thomson Ixvii,    81 

flowing  through  large  Orifices.     Morin xliii,    93 

Melting  and  Solidification  of Ixvii,  354 

-meter xxiii,  71 ;  lix,  114 

Parker's xlviii,    65 

Tilting,  for  experimental  Pu»poses.    J.  C.  Hoadley cxvii,  273 

Molecules,  Mean  Distance  of cvi,  427 

Number  of,  in  a  small  Cube Ixxxi,  354 

-motor  for  Clock-work..  cxvi,  308 

Movement  of  sea  and  lake Ixxii,  135 

of  Dead,  and  Caspian  Seas xxil.  202;  Ixxxii,  340 

Danube  and  the  Aach .' cvi,  347 
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Water  of  Elton  Lake,  Russia,  Analysis  of xxiii,  309 

Hooglily  Fiiver,  Solid  Matter  in  the Ixxv,  236 

London,  Drinking.     Edwin  Lankester Ixvii,  209  ' 

Nile,  Mode  of  clarifying  or  filtering.     F.  D'Arcet xxvi,  25H 

organic  Matter  in.  Determination  of Ixx,  324 

oxygenated,  Stability  of ex,  156 

Ozonized xcv,  160 

-jflpes.  Protection  of ,  against  Rupture cxvii,    72 

Poisoned  bv  lead  Pipes Ixxviii,  180 

Potable.....". ex,  419 

Test  for , xcvi,  158 

-power XXV,  142 

at  Rock  Island,  L'tilization  of cvii,    61 

Comparative  Effect  and  Value  of  different  Falls  of  Water. ..vii,  213 

Economy  of.     Kobt.  Denip.ster Iv,  369 

Experiments  by  Franklin  Institute  on vii,  217  ;  vii,  364 

increasing.     Fatoit,  Dec,  1828 vii,  205 

Mode  of  applying.". xi,  214;  xxvi,  327  ;  xxxi,  143;  Ixxvii,  115 

of  Maine Ixxxv,  364 

on  Dams.    D.  S.  Howard Ixxxviii,  231 

Report  of  Committee  on, 
xi,  145  ;  xii,  73,  147,  221,  296,  367 ;  xiii,  31,  153,  295,  370  ; 

xiv,  10,  294,  366;  xxxi,  145,  217,  289,  361 xxxii,      1 

Preservation  of xlix,  140 

Preserving,  in  Casks  at  Sea  and  in  Cisterns xxv,  200 

-pressure  as  a  motive  Power,  Application  of.    W.  G.  Armstrong....!,  155 
Engine.    See  Engine. 

Purifier,  New Ixxxii,  284 

Purifying,  from  Lead.    M.  Faraday Ixxiv,  212 

Power  of  porous  Matter  for.     H.  M.  Witt Ixii,  256 

Purification  of  fatty cvii,  203 

raising,  by  compre,ssed  Air,  Apparatus  for ex,  416 

Experiments  on  various  Modes  of Ixvii,    11 

from  a  deep  Well,  Method  of.    S.  V.  Merrick vii,  176 

Horse  Power  for.     F.  W.  Simms xxxvii,    15 

hydraulic  Belt xxvii,  414 

Process  for.     Patent xv,  176 

Refrigerator  for  cooling ii,  125 

Removing  soluble  Matter  from Ixii,  256 

Reservoir  collap.sing  instead  of  bursting.    Robt.  Hare ...xxiii,  295 

Reservoirs,  Salubrity  of Ixxii,  117 

Resistance  to  Bodies  passing  through.    G.  H.  Phipps ...Ixxvii,  308 

of,  to  floating  and  immersed  Bodies Ixxxi,    12 

Rise  of:  Queries  and  Replies iv,  417 

Running,  Power  of,  to  hold  Matters  in  Suspension.    Jos.  P.  Frizell.cvi,  177 

C.  Herschel cvi,  321 

Sea-, Action  of,  upon  hydraulic  Mortars,  etc lix,    13 

on  Metals.    Calvert  &  Johnson Ixxxi,    25 

Boracic  Acid  in Ixix,  113 

Carbonate  of  Lime  in.    John  Davy xlix,    54 

Carbonic  Acid  in ciii,  370 

Constitution  of.     Forchhammer Ixxiv,  401;  Ixxix,  107 

Sea-, Distilling Ixxxiii,    41 

Durability  of  Cast-iron  in.    E.  B.  Webb Ixxiv,  327 

Examination  of.     Darondeau xxvii,  340 

from  great  Depths,  Instrument  for  raising xxiii,    62 

Maximum  Densitv  of Ixxiii,  323 

SaHne  Strength  of Ixxi,  391 

Separating  Salt  from.     Patent.. iv,  315 

Table  of  specific  Gravity  of.     W\  H.  Pile Ixii,  187 

Spheroidal  State  of Ixiii,  413 

in  Boilers.    A.  Normandy Ivii,  414 

-spout,  A  great cxx,    64 

-spouts  at  Etretat cxiv,  477 

Substance  that  Inflames  upon  contact  with iii,  278 

Supply  and  Drainage  of  Towns liii,  1,    73 


Water  Supply  and  drainage  AVoiks.    Robt.  Eawlinson Ixxx,  312 

Commission,  Philadelphia c,  1,  10,  7!i,  218,  292;  c,  368 

for  Jciusalcni Ixxxvii,  33i» 

of  IJhic'kwi'll's  Island xcv,  293 

Cities  in  ancient  Times.     Walter  Aflee cxvi,  247 

Use  of  Cornish  Engines  for.    J.  V.  Merrick. ..Ixxxviii,  229 

in  case  of  Fire xxxviii,  160 

London, 
xxi,  142  ;  Ixvii,  209  ;   Ixxxii,  349  ;  Ixxxv,  84  ;  Ixxxviii, 

169 cv,  272 

New  Jersey.    A.  R.  Leeds cv,  193,  241 

Newark  and  Jersey  City.     Henry  Wurtz, 

xcvii,  328;  xcvii,  4.">1 ;  xcviii,    66 

Paris Ixxxii,    59 

Philadelphia.     Wm.  Ludlow cxx,    17 

Future.     Birkinbinc.cv,  305;  cvi,  38;  cviii,  297 

J.  F.  Smith cviii,  2.36 

Surveys  for  tiie cxvii,  453 

Rudolph  llering, 

cxviii,  138,  224,  279 

Observations  on.    Reuben  Haines cxi,  275 

Special    Connnission  to    Investigate    the, 

Preliminary  Report  of  the cxv,  241 

Special    Connnission  to    Investigate  the. 

Final  Report  of  the cxvi,  321 

to  Cities Ixxv,  361;  Ixxix,  45 

and  Towns.    Au.sted xlv,  226 

steam  Boilers,  Apparatus  for  regulating xxxi,  144 

Turin ciii,  303 

Wiirtemberg cvii,    54 

Supplying,  to  locomotive  Tenders  without  stopping  Trains Ixviii,    20 

suspended  in  Steam,  Measurement  of civ,  229 

Guzzi civ]  355 

Knight civ,  .■?58 

Tanks xxiii,  227 

Temperature  of,  at  great  Depths,  Instrument  for  measuring.    Pat- 

erson ." xxix,  214 

through  Pipes,  Velocity  of xxxiv,  282 

-tight.  Rendering  Stone  and  Plaster ii,  276 

Transfer  of,  by  Lockage  in  Canals.    S.  C.  Walker xvi,  217 

-trough  between  Rails  of  a  Railroad ex,    68 

Tunnel,  Chicago Ixxx,  424 

Vapor  of,  in  Spectrum,  Absorption  Bands  of Ixxxii,  418 

Vaporization  of,  and  Expansion  of  Steam,  Economic.    Isherwood, 

cvi,  145  ;  cvi,  220 

Heat  of.     J.  P.  Joule 1,383 

-waste  Preventer,  Pilbrow's Iv,    14 

Well,  Analysis  of  Philadelphia.     Booth  &  Boye xxxiii,  249 

-wlieels  and  force  Pump  at  Phila.  Waterworks.     1827 iii,    65 

Robt.  Mallet xxxvi,    62 

W.  Parkin i,  103 

Jas.  Whitelaw xxxviii,    73 

Eihvood  Morris xxxviii,    78 

Patents xi,  86;  xi,  3S6 ;  xiii,  178;  xvii,  185 

and  Turbines Ixxvi,  178 

Water  as  a  motive  Power iv,  166 

Breast.    Marozeau xxxix,     8 

central-discharge,  Experiments  upon.    U.  F.  Mills Ixxxix,  180 

Counnumcating  Power  from v,  350 

Current.     Patent xxvi,    51 

Examination  of  Espy's  Remarks  on xiii,  217 

Fiidey's  Governor  for.....*. liii,  li8 

Hinged.     Patent -. vii,  204 

Kenzie's,  Report  on xxii,  311 

Mallet's,  Paper  on xxxvii,  188 

Overshot,  Close  Breast  for xxxvi,  177 
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Water- wheels,  Overshot,  Xew xxix,  211 

Parker's xlii,  35  ;  xlii,  319  ;  xlviii,  401 ;  xlix,  347  ;  lii,    48 

Eeactlon.     Z.  Parker xlv,    49 

,  Patents xi,  85,  382;  xv,  320 

Turbines  and.    E.  Morris xxxiv,  217  ;  xxxiv,  289 

Center-vent.    Z.  Parker xlv,  135 

Kegulating  Speed  of.     S.  Batcheider xxiii,  196 

Shalt,  Splicing.     J.  &  S.  P.  Gilpin xi,  292 

Swain,  Experiments  uj^n  the.    H.  F.  Mills ex,  182 

Tangential Ixxxvi,  370 

Tjests  at  Lowell  and  other  Places.    J.  Emerson xciii,  174 

wing  Gudgeon,  Improvement  on.     Edw.  Sims xxiii,  280 

See  Turbines. 

Wholesomeness  of.     Reuben  Haines cxi,  49;  cxi,  120 

-works  and  Drainage  at  Atlantic  City c,     6 

at  Albany,  N.  Y.    W.  McCushman xxxiv,  371 

Projected Xxxiii,  .380;  xxxiv,  147,  233 

Buffalo,  Perfoniiance  of  Cornish  pumping  Engines lix,  271 

Hull,  England,  Pumping  Engine  for ci,  216 

Fairmount Ixxxvii,  145 

Florentine cv,  202 

for  Loudon,  The  Soiithwark  and  Vauxhall Ixxxiii,    62 

the  people.    W.  M.  Henderson xci,  180 

in  the  U.  S.,  The  first c,  144 

Kensington.     W.Jones lix,      7 

Lowell,  Engine  for.     Davis  &  Briggs ci,  329 

Stand  Pipe  of  the  West  Phila.    Birkiubine  &  Trotter lix,  210 

H.  Howson lix,  !266 

"Water  Witch,"  Experiments  with  the  U  S.  Ship xli,    59 

Waterglass Ixxiii,    64 

as  a  Preservative  of  Materials Ixvi,  405 

Building  Coated  with Ixix,  231 

in  the  Arts xcv,  156 

Bronzing cvii,  201 

Watering,  Metallic,  or  Crystallization  of  Thi viii,     8 

Roads ' Ixxxviii,  168 

with  deliquescent  Salts Ixxxvi,  229 

W^aterproof  Boots  and  Shoes.     Patents xviii,  194;  xviii,  341 

Cement  for  Paper cxix,  305 

Clothing xxviii,  48;  cxvii,  470 

Fabrics,  New xxix,  243;  lix,  255 

Walks Ixxv,  273 

Waterproofing  Canvas  and  Leather  with  Paraffine lxxxi,136 

Cloth  and  Silk.     Collet i,  185,251 

Fabrics xxi,   365;     xxxviii,  358;    Ixiii,  263;    Ixvi,  357; 

Ixix,  2.il Ixxxviii,  297 

Xeptunite  for ex,    71 

Paper,  etc.xxvii,  98 ;  xxx,  171 ;  Ixiv,  346  ;  Ixxxii,  57  ;  Ixxxvi,  310 

Use  of  Paraffine  for.     J.  Stenhouse Ixxix,  340 

vegetable  and  animal  Tissues  and  Fabrics Ixxxi,  406 

Walls.    Fred'k  Rogers Ixxxii,    89 

with  Caoutchouc.     Patent xii,  131 

Waters  and  Incrustations,  Steam-boiler.    J.  G.  Rogers xciv,  161 

mineral,  Briefs  Apparatus  for  making xlvi,  134 

Water-spouts xxvii,  208 

J.  P.  Espy xvi,  292 

at  Vitry-sur-Seine cviii,  281 

New  Theory  of xcvii,  360 

or  Tornadoes,  Causes  of.     Robt.  Hare... xxiv,    56 

Wave  Apparatus,  New  Form  of.     C.  S.  Lyman Ixxxvi,  187 

line  Theory  of  Shipbuilding.    J.  Scott  Russell Ixx,    89 

Motions Ixxxi,  138 

Principle  in  Shipbuilding xlvi,  277 

Steamship  Building  on.    J.  S.Russell xlix,    79 

System  of  naval  Architecture,  Progress  of.    J.  S.  Russell lii,  302 

Theory  of  Light,  On  the.     William  Thomson cxviii,  321 
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Waves,  Classification  nf xxxvii,    66 

Exiierinients  upon  Force  of.     Tlios.  f^teveiison xii,  163 

Form  and  Motion  of.     W.  J.  M.  Kankine Ixxv,  .357 

Height  of xxii,  126 

and  hydrostatic  Pressure  from xxiii;  145 

Magnitude,  Velocity,  etc.,  of  Atlantic.    Scoresby 1,  384 

Wax Ixxx,  247 

Bleaching  or  wliitening  Bees-wax,  myrtle  Wax,  and  animal  Tallow. 

Patent iii,    29 

Bees-,  Bleaching  yellow.     Fatent xiv,  257 

Mode  of  extracting,  from  Honeycomb.s.     Wni.  Dunnnett xix,  290 

Substitute  for .'..vii,  397;  xxv,  .397 

for  Candles  from  castor  Oil,  or,  Oleocere x,  284 

Sealing-,  Improved.     Patent xii,  199 

red,  Cohesive  Force  of Ixxxi,  264 

To  discover  Adulteration  of xxix,  330 

Way,  Permanent Ixxxi. i,  305;  Ixxxvi,  316 

Iron  permanent,  for  German  Railroads Ixxxiv,    37 

Trials  of.     F.  Fox Ixxi,  298 

Wealth  of  France  and  England cvii,  373 

Weather  and  its  Laws,  Bla.sius'  Lectures  on  the.    1877 ciii,    13 

Forecast,  Experiments  in.     Pliny  Earle  Chase cxix,  306,  408 

-glass.  The  Camphor Ixxxv,     6 

Zoological ix,  .71 

Predictions.    Arago xlii,  205 

Probabilities  of  the  N.  Y.  Herald civ,  296 

Prognostics  of ; vi,  99,  175 

Reports,  Signal  Service.     P.  E.  Chase xcii,  278 

Weavers,  Reeds  for.     Patent xi,    26 

Weaving  and  Spinning.    Thos.  Ewbank xlvii,  1,33 

figured  Fabrics.     Patent xix,  206 

Healdsfor.    Patent ix,    21 

in  Glass xxiii,  239 

-loom  Heddles,  Metallic .^ iii,  212 

Stocking,  Important  Improvement  in xxvii,  203 

transparent  and  colored  Figures  in  Stuffs.     Patent ii,  216 

Variegated.     Patent v,  263 

Wire  Harness  for.     Patent vii,    63 

Webster's  elastic  metallic  Tubes Ixiii,  211 

Mode  of  preparing  Oxygen Ixxv,  115,  246 

Wedge  for  Sawyers,  Expanding vi,  116 

Weed,  Saragossa  Sea- xxv,  354 

Weighing  and  sorting  Machine,  The  Seyss  automatic.    S.  James cv,    97 

Balance  for  Chemists.    J.  B.  Cooke Ixviii,  191 

Coin,  Balances  for.     Franklin  Peale xliv,    59 

Machine  for  Coins.     Patent xxxvi,  285 

Hydraulic v,  336 

Hydrostatic.     Ericsson xxviii,    43 

the  Sun  by  a  soap  Bubble cxii,  462 

Weight  and  Measure,  Proposed  Standard  of.     J.  M.  Patton xv,  145 

Bodies  devoid  of,  while  freely  falling Ixxxi,    23 

-lifting  Machine xxiii,    70 

Variations  in cvi,  198 

Weights  and  Measures.    W.  B.  Jack Ivi,  408 

British Ixxv,  126 

Decimal.    S.  F.  Gates civ,  121 

Decimalization  of Ixxvi,  191 

Proposed  System  of.     C.  A.  Heuschel Ixiii,  202 

Report  of  Committee  on, 
xvi,  304  ;  xvii,  94  ;  xvii,  160  ;  xvii,  232  ;  xvii,  302; 

xvii,  374 xviii,      6 

Standards  of.    F.  R.  Hassler xxix,    95 

Apparatus  for  liltinu'.     Patent viii,  109 

Comparison  of  standard xxiv,  197 

Measures  and  Coinage,  etc.     A.  M.  Mayer xciv,  278 

Precautions  in  comparing ." cix,    62 
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Weights,  Report  on  Heiiderson's  Chart  of  commercial xviii,  321 

Tinuinji  cast-iron.     Bigou vi,  248 

inider  Water,  Raising  heavy Ivi,  180 

Weir  and  scouring  Sluice,  Self-acting xxxiv,  330 

Boards,  Measurement  of  Water  by.    Jas.  Thomson Ixvii,    81 

Weisbach's  Formula  for  Friction  of  water  in  Pipes Ixxiii,  197 

Welding  cast  and  wrought  Iron xlviii,    50 

Hammer,  Stensou  &  Go's  patent Ivi,    51 

Iron  and  Steel xlv,  277 

by  hydraulic  Pressure Ixxviii,  424 

Steel,  and  sheet  Iron xlvii,    70 

malleable  Iron.    Jas.  Xasmyth Ixxii,    50 

Philosophj'  of ex,  354 

Process,  New ex,  216 

Steel  to  Iron.    A.  Seibe ii,     6 

Weldon,  Walter,  Lavoisier  Medal  to cv,  202 

Well,  American  Tube Ixxxv,    74 

in  England Ixxxiv,  369 

-boring,  etc.    John  Thomson xlvii,    66 

Deep,  A cv,  427 

in  China xli,  142 

Gas,  American xcv,  .368 

Improvement  of cxvi,  244 

'   in  England,  Account  of  a  singular.     J.  Mitchell xxiv,  297 

Kane  geyser.     C.  A.  Ashburner cviii,  347 

Magic cxi,  376 

near  the  sea  Coast,  Fresh- water Ixxii,  309 

Overflowing,  at  Chiswick.     Joseph  Sabine i,    27 

Relief  of  Workmen  Smothered  in.     Dore Ixvii,  123 

Sinking,  Legal  Decision  regarding xxxvi,  312 

-water,"  Analysis  of  Philadel])hia.     Booth  and  Boye xxxiii,  249 

Wells  and  Borings,  Deep.    G.  11.  Burnell " Ixxiv,  223,  .305 

Artesian xiii,  213;  xxvii,  425;  xxix,  270 

David  Milne xxxvii,  126 

and  Well-boring  in  France xxxi,    65 

-boring,  New  Mode  of.     Tauvelle xlii,  369 

Report  on  Thomson's  Apparatus  for liv,  425 

Buda  Pesth cix,  205 

Calais xli,  142 

Chicago Ixxxv,  364 

Discharge  of.     Michal Ixxv,  411 

Grenelle xxviii,  429 

Water  of  the Ixxxviii,  153 

Grenoble xxxiii,  .331 

Ha.slar,  England xxxvii,  142 

in  Europe,  Deejicst,  1846 xlii,  434 

Sinking,  Machinery  employed  in.    G.  R.  Bur- 
nell . Ixxviii,  227 

the  Sahara  Desert Ixv,  210 

Madrid,  Proposed evil,  421 

Xeuffen,  Temperature  of xli,  144 

Paris xxvii,  143;  Ixxix,  419 

at  Abattoirs xxvii,  .340 

Passey Ixxii,  110;  Ixxii,  406 

Southampton xxxviii,  4.33 

Venice '. xlv,  236 

Temperature  of  Springs  or.     Robt.  Paterson xxix,  274 

AVater  from xxvii,  283 

See,  also.  Boring  for  Water. 
Wells'  Patent  for  forming  hat  Bodies,  Decision  of  Patent  Office  on  Exten- 
sion of ." Ixxiv,    61 

Welsh,  William,  Resolution  upon  the  Death  of cv,  215 

Wendell's  latest  Improvement  in  car  journal  Boxes.    C.  Henry  Roney..cxiii,  177 

lubricating  journal  Box '. ex,    70 

Werdermann's  electric  Light evil,  208 

Wesener's  artificial  Soda,  Report  on xxii.  111 
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West  Flanders  Tlailroad.  lleport  of  Directors  of xlii,  295 

riiihuU'lpliia  Railroad.     II.  \l.  Canii)bell xxi,  174 

Side  and  Yoiikers  Elevated  Itailroad Ixxxv.  12,  ,'367 

Western  Kailroad  Corporation,  Keports  of xliii,  307;  xlv,  3li.S;  xlvii,  159 

Trade,  Observations  on  the.     W.  II.  Grant xliii,  166 

Westinsjlionse  continuous  Brake,  The exiii,    (H 

Wheat,'  Flint  in xxv,  432 
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Unbranninu Ixxvi,  140 

Wheatstone's  electric  Telejjraph xxvii,  142  ;  xxvii,  431 
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cxii,    66 
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Wheel,  Hunter's  submerged,  etc xli,  24,  59,  167 
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Wlieel,  rhonic cvi,  426 
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Friction  of : ix,  351 
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Cast  and  wrought-iron.     Patent xiv,  258 
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Wollaston  Prize cix,  420 

Wood,  Absorption  of  Water  by cvii,  340 
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Artificial Ixviii,  207 
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K\anized xxxvii,    99 

kyanizing,  Effects  of xxix,  203 
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Paper  from Ixxii,  321 


\ 


331 

Wood,  Ti'ti  ifactioii  of.    Chas.  Lvell xxiv,  141 
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I'seof  copper  Salts  for xcix,  234 
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done  in  Eowing .' Ixxxii,  344 

Elements  of  physical.     J.  W.  Nystnmi Ixxviii,  325 
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APPENDIX, 


General  Index  to  American  Patents  granted  between  1825 

and  1859  and  j^^ibllshed  in  the  Journal 

OF  THE  Franklin  Institute. 


Note. — Prior  to  1843,  the  claims  of  patents  were  omitted 
from  the  Patent  Office  publications,  the  names  of  inventors, 
and  the  titles  of  inventions,  with  the  dates  of  their  allowance 
alone  being  published.  In  1843,  the  publication  of  the  claims 
was  commenced,  beginning  with  patent  No.  2901.  There  are, 
therefore,  2900  patents  of  which  claims  and  descriptive  matter 
were  never  printed  by  the  Patent  Office  for  public  use. 

From  the  year  1826  to  1859,  the  patent  reports  were  pub- 
lished, more  or  less  completely,  in  the  Frajiklin  Journal, 
afterwards  the  Journal  op  the  Franklin  Institute,  and  in  a 
far  more  satisfactory  manner  than  in  the  official  records. 
All  of  these  patents  are  entered  according  to  subjects  in  the 
Index.  Further  mention  of  this  feature  of  the  Journal  is 
made  in  the  preface. 

The  following  table  is  a  synopsis  of  these  publications  in 
the  Journal,  and  may  be  used  as  a  substitute  for,  or  in  con- 
junction with  the  Index.  By  it  may  be  found  (provided  the 
date  of  the  granting  of  a  patent  is  known), 

First. — The  claims  of  patents  granted  prior  to  1843,  all  of 
which,  with  a  few  exceptious  noted  in  the  preface  and  in  the 
table,  were  published  in  the  Journal. 

Second. — The  claims  of  any  patents  granted  between  the 
years  1843  and  1859,  inclusive,  more  readily  than  from  the 
Patent  Office  Reports  of  the  same  dates. 

Should  the  patentee  or  the  name  of  the  invention  be  known, 
and  not  the  date  of  the  issuance  of  a  patent,  it  will  be  neces- 
sary, as  with  the  official  reports,  to  refer  to  the  "  Subject-matter 
Index  of  Patents  for  Inventions,  1790  to  1873"  (Washington, 
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1874),  in  which  it  will  be  found.  The  reference  to  the  cor- 
responding date  in  the  table  gives  the  volume  containing  the 
description;  and  at  the  end  of  each  volume  is  a  chronological 
index  indicating  at  once  the  page. 

The  years  and  months  refer  to  the  dates  at  which  the  patents  were  granted ;   the 
Roman  letters  to  the  volume  of  the  Journal  in  which  they  were  published. 

1825    Dec.  12  to  Dec.  31,  i. 

1828    Jan.  1  to  April  2fi,  i ;   April  12  to  Aug.  30,  ii ;    Aug.  31  to  Sept  14,  iii ; 
Sept.  and  Oct.,  iv ;  Nov.  4  to  16,  iii ;  Nov.  20  to  Dec.  30,  iv. 

1827  Jan.  3  to  April  10,  iv  ;  Feb.  15  to  Dec.  31,  v. 

1828  Jan.  and  Feb.,  v;   Mar.  and  May,  vi ;   June   (not  publislied)  ;  July  to 

Oct.,  vi ;  Oct.  to  Dec,  vii. 

1829  Jan.  to  Mar.,  vii;  Apr.  to  Sept ,  viii :  Oct.  to  Dec,  ix. 

1830  Jan.  to  Mar.,  ix  ;  April  to  Oct.,  x  ;  Oct  to  Dec,  xi. 

1831  Jan.  to  Feb.,  xi;  Mar.  to  June,  xii ;  July  to  Dec,  xili. 

1832  Jan.  to  May,  xiv ;  June  to  Dec*^  xv  ;  Supplemental  List  to  July,  xix. 

1833  Jan.  to  June,  xvi;  July  to  Sept.,  xvii:  Supplemental  List  to  Augiust, 

xix;    October   (not   published);    Xov.   and   Dec,  xvii;   December, 
xviii. 

1834  Jan.  to  Maj%  xviii ;  June  to  Nov.,  xix  ;  December,  xx. 

1835  Jan.  to  May,  xx  ;  June  to  Nov.,  xxi ;  December,  xxii. 

1836  Jan.  to  Mar.,  xxii ;  April  to  Oct. ,  xxii ;  Nov.  and  Dec.  (not  published). 

1837  Jan.  to  Mar.,  xxiv ;  April  to  Aug.,  xxv  ;  Sept.  to  Nov.,  xxvi ;    November, 

xxxviii ;  December,  xxvi. 

1838  Jan.  and  Feb.,  xxvi ;  Mar.  to  June,  xxvii ;  July  to  Dec,  xxviii. 

1839  Jan.  to  May,  xxix  ;  June  to  Oct,  xxx  ;  Nov.  and  Dec,  xxxi. 

1840  Jan.  to  April,  xxxi ;  May  to  Oct.,  xxxii ;  Nov.  and  Dec,  xxxiii. 

1841  Jan.  to  April,  xxxiii ;  May  to  Aug.,  xxxiv ;  Sept.  xxxviii ;   Oct  and  Nov., 

xxxix ;  December,  xl. 

1842  Jan.,  xl;  Jan.  and  Feb.,  xli;   Mar.  to  April,  xlii ;  April,  xliii ;  May,  xUt  ; 

May  and  June,  xlv  ;  June,  xxxviii ;  July  to  Dec,  xlvi. 

1843  Jan.  to  June,  xlvii ;  July  to  Sept.,  xlviii;  October,  xxxviii ;  Oct.  to  Dec, 

xlviii. 

1844  Jan  to  April,  xxxviii ;  May  to  Oct.,  xxxix  ;  Nov.  and  Dec,  xl. 

1845  Jan.  and  Feb.,  xl ;  Mar.  to  July,  xli ;  Aug.  to  Nov.,  xlii ;  December,  xliiL 

1846  Jan.  to  May,  xliii ;  June  to  Aug.,  xliv  ;  Sept  to  Dec,  xlv. 

1847  Jan.  to  Mar.,  xlv  ;  April  to  Sept,  xlvi ;  Oct.  to  Dec,  xlvii. 

1848  Jan.  to  Aug.,  xlvii ;  Sept.  to  Dec,  xlviii. 

1849  Jan.  to  April,  xlviii ;  May  to  Dec,  xlix. 

1850  Jan.  and  Feb.,  xlix ;  Mar.  to  Nov.,  1 ;  Nov.  and  Dec,  li. 

1851  Jan.  to  May,  li ;  May  to  Nov.,  Iii ;  Nov.  and  Dec,  Uii. 

1852  Jan.  to  Apr.,  liii ;  May  to  Nov.,  liv  ;  Nov.  to  Dec,  Iv. 

1853  Jan.  to  May,  Iv  ;  May  to  Nov.,  Ivi ;  Nov.  to  Dec,  Ivii. 

1854  Jan.  to  April,  Ivii ;  May  to  Oct,  Iviii;  Oct  to  Dec,  lix. 

1855  Jan.  to  April,  lix  ;  May  to  Nov.,  Ix  ;  Nov.  and  Dec,  Ixi. 

1856  Jan.  to  April,  Ixi ;  April  to  Oct,  Ixii ;  Nov.  and  Dec,  Ixiii. 

1857  Jan.  to  April,  Ixiii ;  April  to  Sept,  Ixiv  ;   Oct  to  Dec,  Ixv. 

1858  Jan.  10  March,  Ixv ;  Mar.  to  Sept,  Ixvi ;  Oct.  to  Dec,  Ixvii. 

1859  Jan.  to  April,  Ixvii ;  April  to  Sept,  Ixviii ;  Oct.  to  Dec,  Ixix. 
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